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This is a standard 
industrial type of 
power transform- 
er installation. 





The delta connec- 
tion is used on 
both the high and 
low tension sides. 


Connecting Transformers to 


Three-Phase 


RANSFORMERS are an in- 
herent necessity in the trans- 


formation of power so that it. 


can be safely and economically used 
throughout the industrial plant. Be- 
cause the transformer performs its 
duty without motion of its operat- 
ing parts, it is often thought of as 
being of lesser importance in the 
problem of supplying power to the 
individual machine in the plant. 
However, the transformer is to the 
potential of electric power what the 
speed reducer, chain, or belt is to 
rotary motion. When consideration 
is given to the amount of power that 
can be handled by the transformer 
as compared to the usual types of 
speed reducers, chains or belts, the 






Circuits 


By L. F. GOSS 
Chief Engineer, Kuhlman Electric Co., 
Bay City, Mich. 


importance of the transformer in 
the industrial power problem is more 
easily grasped. 

Transformers of present-day manu- 
facture have very reliable and efficient 
performance. To the man buying or 
operating industrial transformers, 
ever-present problems are: What 
manner of transformer connections 
will best fit the requirements? How 
may transformers be operated in 
parallel? Factors that should be 
considered in the purchase of a 
transformer. Considerations affect- 
ing transformer efficiency, regulation 


and power factor. With these points 
in view, this article has been pre- 
pared to present, briefly and concisely, 
data that will aid the purchaser or 
operator of transformers. 

In deciding the question of what 
method of transformer connection 
will best fit the operating conditions 
of the plant, probably the best 
method of approach is to consider 
the advantages and disadvantages of 
the more common forms of connec- 
tion. 

The connection that is most com- 
monly used is the delta-delta, in 
which both the high-tension and low- 
tension sides of the transformer are 
each connected in series with each 
other or what is commonly known as 


. 
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delta, as shown in Fig. 1. This con- 
nection is widely used for moderate 
transmission voltages. The reason 
that this method of connection is 
commonly preferred in industrial 
plants is given in (1) and (2) below: 
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Fig. 1—Delta-delta connection of 
three single-phase transformers for 
three-phase service. 





Advantages—(1) If one phase on 
either side becomes faulty, the remain- 
ing two phases can be operated in 
open-delta or V to give a three-phase 
output equal to 58 per cent of the 
total normal output. If, however, a 


number of delta-delta units or. banks. 


operate in parallel, the advantage. as 
regards total output becomes less as 
the number of units or banks increase, 
since the sound banks do not supply 
their normal rated full load under these 
conditions. 

(2) The delta-delta connection is the 
most economical connection for large- 
output, low-voltage transformers. 

(3) Third harmonic voltages are 
eliminated by circulation of third har- 
monic currents in the deltas. 

(4) It is one of the easiest connec- 
tions to phase in for parallel opera- 
tion. 

(5) With balanced line voltages, no 
part of the windings can normally be 
at any excessive potential above ground, 
unless due to static charges. 

(6) Large unbalanced three-wire 
loads may be given which only pro- 
duce unbalanced voltages proportional 
to the internal impedances of the 
winding. 

(7) In the case of three-phase, core- 
type units, if one phase should fail, due 
to an open circuit or low-tension ground 
only, both its primary and secondary 


windings must be disconnected from . 


the other two phases and the sound 
winding (i.e. primary or secondary) of 
the faulty phase must be short-cir- 
cuited. If the fault is due to a short- 
circuit betwen turns, however, the 
transformer should not be operated in 
V, as the damage is likely to extend 
to adjacent coils and possibly to the 
adjacent phase. 

(8) If one phase of a three-phase 
shell-type transformer should fail, both 
the primary and secondary windings 
must be disconnected from the other 
two phases and the sound winding (i.e. 
primary or secondary) of the faulty 
phase must be short circuited. 

(9) If one phase of three, single- 
phase, core- or shell-type units fails, 
the defective unit is simply discon- 
nected and removed. 

(10) Any three similar single-phase 
units may be connected delta-delta to 
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form an emergency bank, providing 
their voltage ratios are the same. 


Disadvantages—On the other hand 
the disadvantages of the delta-delta 
connection are the following: 


(1) The copper section of both pri- 
mary and secondary conductors is a 
minimum, the number of turns and 
total quantity of coil insulation per 
phase is a maximum, producing there- 
fore a low copper factor and generally 
the least mechanically sturdy winding. 

(2) No neutral points are available 
unless additional auxiliary apparatus 
be provided. 

(3) A four-wire supply cannot be 
given unless additional auxiliary ap- 
paratus be provided. 

(4) Three-phase units or banks of 
opposite polarity will not operate in 
parallel unless the meshing of either 
the primary or secondary phases of one 
transformer or bank be reversed. 

(5) Coil construction difficulties are 
greater and costs are higher with high 
line voltages. 

(6) Under normal operating condi- 
tions, the maximum pressure to ground 
on each phase is 58 per cent of the 
line voltage, the minimum pressure is 
29 per cent and the average is 43.5 per 
cent. Insulation stresses are, therefore, 
somewhat higher than with the star 
connection. 

(7) While theoretically it is possible 
to operate three-phase, core-type units 
in open delta with one phase damaged, 
it is very seldom practicable to do so. 

(8) If the voltage ratios of the indi- 
vidual units of three single-phase core 
or shell type units are different, circu- 
lating currents will flow in the primary 
and secondary windings, the current 
being limited only by the impedance of 
the windings. 

(9) If the impedances of these indi- 
vidual units are different, the load dis- 
tribution between the units will be 
unequal. 


In the star-star connection which 
is shown in Fig. 2 one lead of each 
high-tension winding is connected 
together to form a common or neu- 
tral point; the same is true of the 
low-tension windings. This type of 
connection has advantages which are 
listed in the following: 

Advantages—(1) The cross section 
of both primary and secondary conduc- 
tors is a maximum, the number of 
turns and total quantity of coil insula- 
tion per phase is a minimum, produc- 
ing therefore a high copper factor and 
mechanically sturdy windings which 
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Fig. 2—This is a star-star connec- 
tion of transformers. 
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are best able to withstand heavy ex- 
ternal short circuits. 

(2) It is the most economical con- 
nection for small output, high-voltage 
transformers. 

(3) Both neutrals are available for 
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3—Connection scheme for 
in star- 


Fig. 
transformers connected 
delta. 





grounding or for giving a balanced 
four-wire supply. 

(4) It is one of the easiest connec- 

tions to “phase-in” for parallel opera- 
tion. 
_ (5) Due to the relatively large con- 
ductors, the electrostatic capacity be- 
tween turns is high, so that the severity 
of the stress, due to transient voltage 
waves striking the windings, is les- 
sened considerably. 

(6) If one phase on either side be- 
comes faulty, the remaining two phases 
can be operated to give a single-phase 
transformation. The load _ supplied 
would be 58 per cent of the normal 
three-phase rating. 

(7) If one phase of a three-phase, 
core-type unit fails, both its primary. 
and secondary windings must be dis- 
connected from the other two phases 
and the sound winding (i.e. primary or 
secondary) of the faulty phase must 
be short circuited. Under normal op- 
erating conditions, the maximum pres- 
sure to ground on each phase is only 
58 per cent of the line voltage, the pres- 
sure grading down practically to zero 
at the neutral point. The average 
pressure to ground is 29 per cent of 
the line voltage. Insulation stresses 
are consequently a minimum. Third 
harmonic voltages are negligible, as a 
rule not exceeding 5 per cent of the 
fundamental. Either or both neutrals 
may be grounded. 

(8) If one phase of a three-phase, 
shell-type unit fails, both its primary 
and secondary windings must be dis- 
connected from the other two phases 
and the sound winding (i.e. primary 
and secondary) of the faulty phase 
must be short-circuited. Under nor- 
mal operating conditions, the maximum 
pressure to ground on each phase is 
58 per cent of the line voltage, the pres- 
sure grading down practically to zero, 
only provided the magnetic flux den- 
sity does not exceed the value obtain- 
ing at the commencement of the “knee” 
bend of the B. H. curve. Either or 
both neutrals may be grounded only if 
the flux density value is in accordance 
with the foregoing. : 

(9) If one phase fails on three, sin- 
gle-phase, core- or shell-type units the 
unit is simply disconnected and re- 
moved. Under normal operating condi- 
tions, the maximum pressure to ground 
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on each phase is 58 per cent of the 
line voltage, the pressure grading down 
practically to zero, only provided the 
magnetic flux density does not exceed 
the value obtained at the commence- 
ment of the “knee” bend of the B. H. 
curve. Either or both neutrals may be 
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Fig. 4—Delta-star connection of 
single-phase transformers to trans- 
form three-phase power. 





grounded only if the flux density value 
is in accordance with the foregoing. 
Differences in ratio and impedance of 
the individual units do not cause any 
appreciable unequal division of load or 
any circulating current. 


Disadvantages — On the other 
hand the disadvantages of the star- 
star connection are as follows: 


(1) The neutrals are inherently un- 
stable unless solidly grounded. 

(2) An unbalanced four-wire load 
cannot be given unless the primary and 
generator neutrals be connected to- 
gether. 

(3) Three-phase units or banks of 
opposite polarity will not operate in 
parallel unless the meshing of either 
the primary or secondary phases of 
one transformer or bank be reversed. 

(4) A fault on one phase renders a 
three-phase unit or bank inoperative 
to give a three-phase supply, until the 
fault is repaired. 

(5) Coil construction difficulties are 
greater and costs are higher with heavy 
line currents. 

(6) In the case of a three-phase, 
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shell-type unit third harmonic voltages 
as high as 30 to 60 per cent of the funda- 
mental may be present at magnetic 
flux densities which are quite satisfac- 
tory for three-phase, core-type trans- 


formers. With isolated neutral, the 
stress from the neutral point to ground 
is consequently increased considerably 
as compared with the stress at the neu- 
tral of a three-phase, core-type trans- 
former. If a grounding device is fitted 
to the neutral, the insulating medium 
must be proportioned according to the 
estimated third harmonic voltage at 
the neutral. 

(7) Grounding the neutral of three- 
phase, core-type units transfers the 
third harmonic voltage vectors to each 
line terminal and the third harmonic 
voltages may be magnified by the 
resulting capacity current flowing 
through the inductance of the trans- 
former windings. Telephone interfer- 
ence may occur if the neutral is 
grounded, particularly as both third 
and ninth harmonics of appreciable 
magnitude may be present. 

(8) Generator and transformer pri- 
mary neutrals should not be con- 
nected together as the third harmonic 
currents which would flow may also 
cause telephone interference. 


Star-star connected transformers 
find the greatest scope of application 
as three-phase, core-type units for 
supplying relatively small power 
loads. In practice, it is generally dif- 
ficult to insure a three-phase, four- 
wire lighting load being always bal- 
anced, and therefore this connection 
only finds a very limited field for 
such loads. For transmitting or dis- 
tributing power in bulk, the connec- 
tion is quite suitable from an opera- 
tion standpoint, providing three- 
phase, core-type transformers are 





This 6,600/440-volt bank of trans- 
formers transforms the power for 
operating a hoist motor. 
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used, but three-phase, shell-type 
transformers and banks. of. single- 
phase transformers often introduce 
disturbances due to harmonics. 
Another connection that is some- 
times used is a combination of the 
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Fig. 5—The open-delta connection 
is used for connecting two single- 
phase transformers to transform 
three-phase power. 





two that have just been described. 
This is known as the star-delta con- 
nection, in which the primary wind- 
ings are connected in star while the 
secondary windings are connected in 
delta as shown in Fig. 3. This con- 
nection and the delta-star connection 
are often considered the best for 
high-voltage transmission systems. 
The following relates to the star- 
delta connection: 


Advantages—(1) Third harmonic 
voltages are eliminated by the circula- 
tion of third harmonic current in the 
secondary delta. 

(2) The primary neutral may be 
grounded. 

(3) The primary neutral is main- 
tained stable by the secondary delta. 

(4) It is the most desirable connec- 
tion for step-down transformers on ac- 
count of the inherent characteristics of 
star windings for high voltages and 
delta windings for low voltages. See 
remarks under star-star and delta- 
delta connections. 


Disadvantages — This connection 
has several disadvantages, however, 
which are given in the following: 


(1) No secondary neutral point is 
available for grounding or for giving 
a four-wire supply unless additional 
auxiliary apparatus be provided. 

(2) A fault on one phase renders a 
three-phase unit or bank inoperative 
until repaired. 

(3) The delta winding may be 
mechanically weak in the case of a 
step-up transformer with a very high 
secondary voltage, or with a mediumly 
high secondary voltage and_ small 
output. 


The chief application of this con- 
nection is for stepping down to sup- 
ply a balanced three-phase load, such 
as motors. 

The reverse of the connection just 
described, is: the delta-star connec- 
tion, which is shown in Fig. 4. 


Advantages — (1) Third harmonic 
voltages are eliminated by the circu- 
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lation of third harmonic current in the 
primary delta. 

(2) The secondary neutral may be 
grounded or it may be utilized for giv- 
ing a four-wire supply. 

(3) An unbalanced four-wire supply 
may be given and the resulting unbal- 
anced voltages are relatively small, 
being proportional only to the internal 
impedances of the windings. Bal- 
anced and unbalanced loads may, there- 
fore, be supplied simultaneously. 


Disadvantages —On the _ other 
hand the disadvantages of this con- 
nection are: 

(1) No primary neutral point is 
available for grounding. This is not 
necessarily a disadvantage, as the sys- 
tem on the primary side of the trans- 
former is generally grounded at the 
generator or at the step-up transformer 


secondary. 

(2) A fault on one phase renders a 
three-phase unit or bank inoperative 
until repaired. 

(3) The delta winding may be 
mechanically weak in the case of a 
step-down transformer with a very 
high primary voltage, or with a 
medium-high primary and 
small output. 

The chief application of this con- 
nection is for stepping down to sup- 
ply a four-wire load which may be 
balanced or unbalanced. With this 
connection, a combined load such as 
motors and lighting, can be given. 

This connection is almost equally 
useful for stepping up to supply 
high-tension distribution or trans- 
mission lines, as third harmonic 
voltages are eliminated, the high-ten- 
sion neutral is available for ground- 
ing and the high-tension winding 
possesses the most sturdy char- 
acteristics. 

When three-phase transformation 
is required and use of only two 
single-phase transformers desired, 
the open-delta or the T-T connec- 
tions may be employed. The open- 
delta connection is similar to the 
delta connection except that one 
transformer is omitted. This form 
of connection is shown in Fig. 5. 

Advantages—(1) The only practical 
advantage is that some initial saving 
in cost may be effected when installing 
a transformer bank to supply a load 
which, though likely to grow, may not 
do so for some time. The transformer 
units must be single phase, either core 
or shell type, but two only need initially 
be installed instead of three for giv- 
ing a three-phase supply. 

(2) Third harmonic voltages and 
currents are usually very small with 
this connection and of no practical im- 


portance. 
(3) For a given open-delta bank 
output the windings will be ‘more 


voltage 





This outdoor transformer substa- 
tion is in the plant yard of a large 
manufacturer. 
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Fig. 6—By means of the T-T con- 
nection two single-phase trans- 
formers are capable of simultane- 
ously supplying three-phase, two- 
phase, and single-phase power. 








sturdy than with the delta-delta con- 
nection for the same bank output, as 
the conductors must have a cross sec- 
tion proportioned for the full line 
current. 


Disadvantages — The disadvan- 
tages of this form of connection are: 


(1) While only two single-phase 
transformers need be installed, their 
rated kva. output must be 15.5 per cent 
greater than the total kva. load initially 
supplied. This is due to the 86.6 per 
cent internal power factor which occurs 
even with a unity power factor load. 

(2) When the bank is converted to 
closed delta, the winding characteristics 
become identical with the delta-delta 
connection for the same bank output. 

(3) No neutral points are available 
with this connection unless additional 
auxiliary apparatus is provided. 
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(4) Under normal operating condi- 
tions, the maximum pressure to ground 
on each phase is 58 per cent of the line 
voltage, the minimum. pressure is 29 
per cent, and the average is 43.5 per 
cent. Insulation stresses are, therefore, 
somewhat higher than with the star- 
connected winding. 

(5) The connection is electrostatically 
unbalanced, and is therefore not suit- 
able for high-voltage systems. 

(6) Even with a balanced three-phase 
load, the load voltages become unbal- 
anced to an extent depending on the 
impedance of the transformers and the 
load power factor. 

(7) Due to the currents in the wind- 
ings leading the voltage by 30 deg. in 
one phase and lagging by the same 
amount in the other, the power factors 
of the different phases of the system 
will become unbalanced. This will re- 
sult in a flow of wattless current, the 
magnitude of which will largely depend 
upon the load power factor. 

(8) Parallel operation of V-connected 
with delta-connected banks is uneco- 
nomical. 


The only practical application that 
this connection has is enumerated 
under item (1) of Advantages. That 
is, under certain conditions the con- 
nection may be desirable on account 
of the saving in initial cost which 
may be effected when installing a 
bank to supply a load which, though 
likely to grow, may not do for some 
time. The connection has, however, 
not found much favor in this country. 

(Please turn to page 512) 
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Points to remember when 


Erecting and 


Aligning a 


Lineshaft Drive 


where the shaft must pass through walls or the in- 
stallation presents unusual problems that require 


careful attention to details 
By GEORGE TRIMM 
Millwright Superintendent, Chicago 
Pulley & Shafting Co., 
Chicago, Ill. 

[= article entitled, ‘“Erect- 
ing and Aligning Lineshaft 
Drives,” which began on page 

398 in the September, 1926, issue of 

INDUSTRIAL ENGINEER, discussed the 

problems involved in the erection of 

a single length of shafting. Longer 

shafts are erected in the same 

manner. However, some additional 
complications are involved due to the 
extra length. 

Irrespective of the length of the 
shaft, or how many sections of 
shafting are involved, the first step 
is to stretch the line which repre- 
sents the center of the stringers for 
the feet of the hangers. The shaft 
is usually parallel with the wall and 
generally it is possible to align this 
center line by measuring from the 
wall at the two ends of the place 
where it is desired that the shaft be 
installed. 

Care must be exercised to see that 
the wall is straight and also to see 
that measurements are not taken 
from a brick that extends in or out 
from the wall surface. Where the 
walls are not parallel, it is gen- 
erally possible to select the end 
points of the lineshaft and stretch 
this line between these points. 

This center line is leveled so that 
the stringers can be kept as nearly 
level as possible. Of course, where 
the ceiling has considerable slope as 
was the case with the installation 





A lineshaft is mounted on both of 
the two sidewalls. 


In this cleaning and dyeing plant, the 
two 36-ft. lineshafts each pass through 
two brick walls. The arrangement of 
the motor is shown in an accompany- 
ing illustration. The openings in the 
wall around the shaft are to be bricked 
in later. The lineshafts are made up 
of 20-ft. and 16-ft. sections of 1}$-in. 
sHaft, fastened together with a com- 
pression coupling. ‘The shafts are sup- 
ported on 20-in. wall brackets, bolted 
to the wall. Daggett dumb-bell, self- 
aligning ball bearings are used in the 
brackets. 


described in the September issue, a 
millwright must decide whether it 
will be better to bridge down from 
the ceiling to the stringer, so that 
it can be kept level, or to use hangers 
of different dimensions with the 
necessary blocking or staging be- 
neath. This question should be de- 
cided from the standpoint of sta- 
bility rather than economy unless 
the two or more types of construc- 
tion under consideration are of ap- 
proximately the same stiffness. The 
ability to hold the shaft in position 
even against the pull of the belt is 
the most important point in the con- 
struction. This consideration should 
be kept uppermost when laying the 
foundation or stringers to support 
the shaft, as the ease with which 
alignment is maintained is practi- 
cally wholly dependent upon this 
foundation. Often the alignment of 
the lineshaft or the rigidity of this 
foundation depends, however, as 
much upon the stability of the build- 
ing or the loading upon the floor 
above as it does upon any type of 
structure that may be built in to 
support the shaft. 

After erecting the stringers the 
next step is to place the hangers. 
These are leveled from a new line 
stretched alongside the two end 
hangers and approximately parallel 
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to the line where the shaft is to be 
placed. 

This line is leveled with a line 
spirit level and the hangers placed 
in position from it. A good location 
for this line is even with the side 
adjusting screws of the two end 
hangers. Then, when all the hangers 
are placed in position they will align 
very closely with each other, if ad- 
justed according to this leveled line. 

Because of the slight sag in the 
line, midway between the ends, some 
allowance must be made on hangers 
along the sag. The maximum 
amount of this sag is easily de- 
termined by sighting between the 
end hangers to one placed near 
the center. The millwrights soon 
become experienced in allowing for 
this sag. When a line of hangers is 
located with the adjusting screws 
level and in line, that is, horizontally 
and vertically, the work of aligning 
the shaft is much simplified in that 
tightening up the screws evenly will 
bring the shaft into approximate 
alignment. 

In present-day practice, the sec- 
tions of the shaft are quite gen- 
erally connected with compression 
couplings instead of flange couplings 
as was the former practice. This 
change is largely due to the increas- 
ing use of ball or other hanger bear- 
ings which slip on over the end of 
the shaft.. Taking flanges off and 
putting them on is a time-consuming 
and difficult task for a millwright be- 
cause he seldom has adequate facili- 
ties for doing this work on the job. 
I have never yet seen a compression 
coupling that was put on right cause 
any trouble. Whenever a man 
tightens up one bolt before starting 
on the others, he may pull the 
coupling out of line, or it may work 
loose later. When tightening up a 
split pulley, or any other piece of 
equipment, all bolts should be tight- 


















































pte. EON AE EE Ee Ei et ee Le Se Ree 4016"----- ee EAE SO py ES Se OE = a 

Uumtv'-14f , 
Motor... oe F 

“$5 stad J ‘Compression coupling ~~. i Y i 

j Material ret 

oe 72! Ii'shatt i YA 

and openin 12 20"bracket han ‘ ; 

fe 7 12 Daggett dumbbell : : 

ourtsi y Belted drive y ball bearings \ Y &! 
between shafts 2 compression couplings : Y 2 
* 5 sleeves for wall qpenings ' VA ® 

Thirnbles brickeal / 

in around shaft C 20'Bracket h 
gpenings~--- a Ving’ on with lig Da VA 

Y “ coupung ’; dumbbell ti atin 
7 : 








506 


The opposite end of the shaft from 
the motor drive. 


This view was taken in the large room, 
as shown in the accompanying floor 
plan. The location of the coupling 
is shown next to the hanger at the left. 
This illustration also shows the two 
walls through which the shaft extends, 
as well as the opening which it was 
necessary to cut through the wall for 
the shaft. This opening is large 
enough not only for the shaft, but for 
extending ‘the line for checking the 
parallel alignment of the shaft. 





ened evenly and gradually by work- 
ing on opposite bolts in sequence and 
going all the way around before 
starting over. After the shaft has 
been in operation a short time, the 
bolts on all couplings, hangers, and 
split pulleys should be gone over to 
see that none have worked loose. 

Much time can be saved by han- 
dling the bare shafting carefully be- 
fore erecting. It takes less time and 
care to prevent bending or scratch- 
ing a shaft than it does to straighten 
or smooth the burr afterwards. I 
believe that industrial plants make 
a great mistake in turning over the 
work of delivering the shafting on 
the job to the lowest grade of labor. 
I insist always that our millwrights 
do this, as I believe that the care 
they exercise saves considerably 
more time.in the alignment. Shafts 
with flange couplings require es- 
pecial care in their handling as they 
are more easily bent. 

When flanged shafts or solid pul- 
leys are used, the drop in the hanger 
must. be opened and the shaft sec- 
tion with its attachments lifted into 
position from the floor. Where split 
pulleys and compression couplings 
are used, they are placed in position 
after the shaft is in the hanger. In 
such cases, I prefer to have the bare 
shaft slipped into position through 
the opening in the hanger frame. 
Ball and other solid bearings are 
then slipped on over the end of the 
shaft. A man will soon learn by ex- 
perience to see that solid collars and 
other attachments are in position be- 
fore the bearings are slipped on. 
Otherwise, the bearing must be 
taken off to install them. 

I prefer the use of a spirit level 
and a line stretched parallel to the 
shaft for leveling and aligning it. 
Some millwrights advocate stretch- 
ing a wire above the shaft and 
measuring down from the wire to 
the shaft, or putting blocking of 
predetermined length underneath 
the wire to hold it up and so 
eliminate the sag. The amount of 
sag in the wire is computed mathe- 
matically at various distances from 
each end, for example, every 10 ft. 
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or so, and the millwright makes the 
allowance for the sag in his measure- 
ments. This, I believe, is too com- 
plicated for the average millwright. 

Another method sometimes used 
is the so-called water level. This 
consists of two vessels or gage 
glasses containing water; the vessels 
are connected together by a rubber 
tube of the necessary length. The 
tube is filled and the water level 
marked on the outside of the two 
vessels or gage glasses. Two points 
on the shaft are level when the water 
in both gages is at this mark. A 
rubber tube or hose of sufficient 
size must be used so that the water 
will quickly seek its own level. 
Otherwise, a too hasty reading will 
give an incorrect indication. Also, 
a kink or obstruction in the hose 
line will retard the movement of the 
water from one glass to the other. 

There is still another method of 
aligning shafts which is sometimes 
used: that is, by means of a transit 
and targets. These targets are sus- 
pended from the shaft which is 
leveled up in a manner similar to 
surveying. The exact method of do- 
ing this is too long to explain in de- 
tail here. Although I believe that 
this method would have its advan- 
tages on extra long shafts, I have 
never made use of it because an ex- 
perienced man can do good work 
with a hand level and a parallel line. 
To do this, however, requires con- 
siderable experience and a _ good 
mechanical sense. 

Each section of shaft should be 
placed in position consecutively. It 
is well to position, align, and level 
a shaft as the work progresses in- 
stead of going back over it again. 
Of course, when the job is completed, 
it must be checked and all adjust- 
ing screws tightened. The checking 
is a simple matter, usually, if the 


work has been done carefully up to 
this point. 

The alignment of every shaft 
should be checked about five or six 


months after it is installed, and 
every year or two afterwards, de- 
pending upon the construction of the 
building. Buildings sag or shift, 
the load, machines, or material on 
the floor above may vary or be 
moved or screws may loosen due to 
vibration; any of these will cause a 
shaft to get out of alignment. In 
old buildings of not very substan- 
tial construction, it is often neces- 
sary to set up an alignment which 
most closely meets the conditions 
resulting from shifting loads on the 
upper floors. This is merely a com- 
promise with necessity and is never 
an ideal situation. 

Shafts which go through walls 
are laid out, erected and aligned in 
the same’ manner as any other 
shafts. The accompanying illustra- 
tion and the floor plan show a line- 
shaft passing through two walls. 
(On one side the third wall is to 
be built in after the shaft is erected.) 


This installation is in a cleaning and 


dyeing plant and special precautions 
were taken to prevent explosions. 
For example, the motor and its drive, 
as shown in an accompanying. illus- 
tration, are built on a concrete 
shelf which is to be walled in later 
so that-the only means of access to 
the motor will be from the outside 
of the building. In this case the 
118-in. shafts are supported on 20-in. 
bracket hangers. Daggett dumb-bell, 
self - aligning, ball-bearing hanger 
boxes are used. Each of the two 
shafts consist of a 20-ft. and a 16-ft. 
length of shafting’ joined together 
by compression couplings. 

The bolts holding the brackets .ex- 
tend entirely through the wall and 
are backed by a short steel plate on 
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the outside of the wall. Sometimes 
on thick walls and small shafts, large 
washers are sufficient. Heavy shafts 
frequently require sections of chan- 
nel iron on the outside of the wall to 
serve ‘as a brace plate to prevent an 
undué ‘strain on the brickwork. If 
this i$not done, the wall may weaken 
under excessive loading, 
larly at the point where the drive 
belt is installed. 

The layout for the bracket in this 
case was obtained by leveling from 
a course of brick. Also, the location 
of the openings in the cross walls 
was measured from the sidewalls 
and the floor. This is a new wall 
and could be used as a base to give 
results sufficiently accurate for our 
purpose. 

If the brick courses of the wall 
were uneven or the walls irregular, 
a line could have been stretched from 
one end of the building to the other 
through the doorway. When this 
line was leveled, the location of the 
openings could have been laid out 
from it. There is usually some place 
where a line or series of lines can 
be laid out as a base for any work of 
this sort. It does not make any 
difference whether this line is above, 
below, or on either side, so long as 
it is accessible at two points near 
the ends of the shaft, although it is 
preferable to have it also accessible 
at other points along the shaft. 

Water levels are very frequently 
used for leveling shafts which go 
through brick walls. However, I 


particu- 
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have always found that it is neces- 
sary to remove enough bricks to get 
the shaft through and that sufficient 
extra space is always available so 
that a line can be stretched from 
one length of the shaft to the other 
through the opening and serve as the 
basis for:the alignment. In all cases, 
there “is: sufficient space available to 
use the level. 

After the shaft is aligned, sheet- 
metal thimbles which have been 
slipped on the shaft when it was 
being erected are positioned and the 
wall bricked in around them. These 
thimbles have an opening about # in. 
larger in diameter than the shaft, 
which leaves a #3-in. opening all 
around between the _ shaft and 
thimble. The latter is held in posi- 
tion at the proper distance from the 
shaft by wedges until after it is 
bricked in.. If properly positioned, 
the shaft will not rub on the thimble, 
but the amount of space is so small 
that there is very little infiltration 
of gases or fumes from one room to 
the next. This is an especially im- 
portant consideration in dyeing and 
cleaning plants. 

When a shaft is erected in a com- 
paratively new concrete building, or 
in laundries, or other damp _ loca- 
tions, it is necessary to grease it 
well to prevent rusting. This must 
be repeated occasionally. Also, in a 
dyeing plant such as this, wooden 
pulleys are sometimes required be- 
cause with the wood there is less 
danger of sparks which might ignite 








adjustable 
vertical adjustments must be made 
by blocking under the feet of the 
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the explosive naphtha or other sim- 
ilar vapors. Also, if steel pulleys 
are used the belt should be endless, 
instead of being joined with metal 
fasteners. At least, these are the 
requirements in a number of cities. 
Also, waterproof leather belts are 
preferable under these as well as all 
wet or damp conditions. 

The problems incidental to check- 
ing the alignment of a shaft are very 
much similar to the original align- 
ing of the shaft.- The spirit level 
and parallel lines are used in the 
same manner. If it is an old shaft, 
it is always best to check roughly 
the level of the two ends and the 
points between by means of the 
leveled line by the same method as 
was used when erecting the hangers. 
This will show whether the shaft is 
so far out of level that the posi- 
tion of some of the hangers must 
be changed because the adjusting 
screws will not take care of the mis- 
alignment. In some cases, it is 
necessary to insert blocking under 
the feet of several of the hangers 
and if this is necessary, the quicker 
this excessive misalignment is dis- 
covered the better. Otherwise, the 
men may start to align the shaft at 
one end and find, when near the 
other end, that a few hangers are so 
low that the remainder must be 
blocked up or raised to get them in 
line. Also, the ceiling in the center 
of the building is somteimes lower 
than at the ends, and this pushes 
the center hangers down. Condi- 
tions such as this are quickly discov- 
ered by the leveled line, which also 
indicates the approximate amount 
that the hangers must be raised or 
lowered. Where this is beyond the 


limit of the adjusting screws, block- 


ing is necessary. Where two-point, 
hangers are used, all 


hanger. Four - point, adjustable 


hangers will take care of a certain 
amount of this vertical misalignment 
without moving the hangers. 


One common cause of trouble with 
(Please turn to page 512) 





How the motor is enclosed for pro- 


tection. 


The motor is mounted on this con- 
erete-slab shelf and is belted to the 
lineshaft. When the installation is 
complete, a wall will be built in along 
the edge of the shelf and be tied into 
the main brick wall. The thimble, 
which will be set in the brick wall, is 
shown here wedged on the shaft. The 
only access to this motor room will be 
through the door at the right. The 
upper half of the window in that room 
does not open. The location of the 
motor control equipment may be seen 
from the accompanying sketch. 
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Electrically-Heated 
Bath Furnaces 


including a description of types commonly used 
in heat-treatment of metal parts, with some of the 
operating advantages which they offer 


[= selection of the proper 
type of furnace for a given 
heat-treating problem formerly 

constituted the chief responsibility 

of the heat-treater. Even before the 
importance of temperature control 
had assumed its rightful place in the 
scheme of the correctly designed 
furnace, certain results were recog- 
nized as being better obtained in one 
type of furnace than in another. As 
is often the case, results were ob- 
tained before the contributing fac- 
tors had been analyzed. The furnace 
engineer has been handicapped until 
recent years because the heat- 
treaters, and later the metallurgical 
engineers did not know what factors 
were involved in giving the results 
they desired, nor how to control 
those factors and obtain the desired 
results with uniform regularity. 
With the increase in knowledge 
of the principles of metallurgy and 
crystallography came the better de- 
signed furnace and, as a corollary, 
the better informed furnace engi- 
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Industrial Heating Dept., Westinghouse 
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neer. It is impossible to obtain the 
correct furnace for a given applica- 
tion unless it has received the care- 
ful study of an engineer capable of 
understanding both the process in- 
volved and the furnace construction 
required. Establishment of the fact 
that the control of heat at the proper 
temperatures is an important factor 
in furnace design, drew the atten- 
tion of the electrical engineer who, 
in his necessity for economy in the 
use of power, forced further consid- 
erations in furnace design. His 
necessity proved to be the user’s op- 
portunity for it caused the redesign 
of the fuel-fired furnaces, involving 
and incorporating in the design the 
idea of conservation of fuel. 

The type of furnace for a given 
process has been heretofore to a 
large extent governed by the choice 
of fuel available in the particular 
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This shows the arrangement of the 
lead-bath, hardening furnaces in 
the axe department of a tool manu- 
facturer. 


The axes are placed on a special rack 
which suspends them to the proper 
depth in the molten lead. When they 
have reached the desired temperature, 
they are removed one at a time by 
hand, quenched, washed in clear water 
and carried on a truck to the drawing 
operation, which is essentially the 
same as the hardening process, but is 
carried out at a lower temperature. 
As each axe is removed, another is 
put in its place. By watching the 
temperature deviation indicator shown 
at the left, the operator can time the 
work so that the temperature will not 
vary more than 10 deg. A detailed 
view of one of these furnaces is shown 
on page 511. ? 





plant desiring the furnace. But to- 
day the money value of the B.t.u. 
applied to the heat-treating problem 
is known to be of less importance 
than the ability to produce a given 
result. Where the cost of heat- 
treating, when done electrically, is 
only 0.86 per cent of the selling cost 
of the finished article, the matter of 
fuel cost is of relatively little im- 
portance. Such costs are obtained 
in heat-treating certain dies. When 
the cost of heating assumes 22 per 
cent of the cost of the manufactured 
article, as it does in certain vitreous 
enameling processes, the question 
of the proper fuel to apply is of 
more serious consideration, and the 
selection of the furnace to fit the 
fuel is more nearly justified than in 
other types of work. 

The bath type of furnace is chosen 
when the following characteristics 
are of prime importance: 


(1) A  non-scaling, non - oxidizing 
method of heat-treating. 
(2) A rapid method of producing a 
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skin or surface hardness similar to 
case hardening. 

(3) More uniform degree of heating 
of the work. 

(4) Elimination of troubles due to 
warping and cracking. 

(5) To inerease the volume of pro- 
duction by more rapid heating. 

(6) Greater uniformity of product. 

(7) Lower production costs. 


The various liquid heat-treating 
media employed in the heating of 
steel parts can be divided into two 
general classes—metals and _ salts. 
Lead, and combinations of lead and 
tin, are the chief metals that can 
be considered for commercial baths. 
The salts used for the same purpose 
usually contain cyanides, chlorides, 
carbonates, nitrates, and some sul- 
phates, each bath in some cases con- 
sisting of a single salt, but often of 
a combination of several. 

The physical characteristics of the 
medium used are of importance. 
Without going into details it may 
be said that of the media mentioned, 
lead has the highest specific gravity 
and heat conductivity, with the 
lowest specific heat and latent heat 
of fusion. 

In comparing the action of molten 
lead with salt baths, it is noticeable 
that little or no lead adheres to the 
work coming out of the bath, to be 
quenched, if certain precautions are 
observed. Again, the low latent heat 
of fusion increases the rate of heat- 
ing the bath from cold to the liquid 
state and is an advantage of lead 
over most of the other liquid baths. 

The molten salts, on the other 
hand, wet the object being heat- 
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treated and adhere to the surface 
when brought out into the air, im- 
mediately solidifying. This char- 
acteristic of the salt bath has the 
advantage of forming a protective 
film during exposure to the atmos- 
phere, thus preventing oxidation of 
the surface underneath. It has the 
disadvantage that the film requires 
removal, usually by washing. This 
necessitates frequent replenishing of 
the salt and increasing the expense 
of melting. 

The bath furnace usually consists 
of an encasing sheet-iron container, 
followed by one or more courses of 
insulating brick faced by a course 
of firebrick. This firebrick-lined 
chamber forms the firebox of the 
furnace and from the upper edge of 
this firebrick wall the vessel for con- 
taining the bath is suspended by 
means of flanges cast around the top 
edge of the vessel. Fuel-fired fur- 
naces of modern design have become 
more complicated than this in an 
attempt to equalize furnace cham- 
ber temperatures. The combustion 
chamber is separated from the fur- 
nace chamber proper and the hot 
gases, that is, the products of com- 
bustion, are led around the outside 
surface of the vessel containing 
the bath. 

The containers for lead or salt are 








This cylindrical-type bath furnace 
is employed to harden and temper 
drills. ‘ 


The view at the left shows the heating 
element surrounding the vessel. The 
complete-furnace with the vessel and 
top raised is shown at the right. 
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usually exposed to a highly oxidizing 
atmosphere on the outside in the 
fuel-fired type, which often so scales 
the surface that the vessel warps and 
cracks. In this type of furnace the 
manner in which the heat is trans- 
ferred to the vessel from the burner 
causes extremely high temperatures 
at points or spots where the flames 
or hot gases strike the surface, caus- 
ing extreme temperature differences 
and terrific strains in the vessel wall, 
resulting in distortion and cracks. 

In the electric design of bath-type 
furnace there is a uniformly lower 
temperature, but a larger quantity 
of heat is absorbed from almost each 
square inch of the outer, side sur- 
face of the vessel. In contrast, in 
the fuel-fired type of furnace the 
flame or hot gases are admitted at 
the bottom in a tangential direction, 
producing a whirling flame. Various 
schemes of recirculation have been 
used in an attempt to avoid extreme 
temperature concentrations at any 
one point. 

Reversal of the direction of flame 
or hot gases at the top has not im- 
proved conditions since both methods 
of firing produce zones of marked 
temperature differences between the 
top and bottom of the _ vessel, 
which result in stresses and vessel 
straining. 

In the electrical design a nice ar- 
rangement of heating elements per- 
mits proper and equal temperature 
distribution with, when necessary, a 
slight concentration of heating ele- 
ments at the inside top of the heat- 
ing chamber to compensate for radi- 
ation and convection losses across 
the top of the bath. 

In the case of the electric furnace 
the resistors in the better designed 
types are suspended from the inside 
walls of the heating chamber and 
when necessary are laid on the bot- 
tom. The bottom in addition, is 
usually provided with a drain from 
which the contents of the pot will 
run off to the outside in case the ves- 
sel leaks or cracks. 

The shape of the vessel depends 
upon the character of the work. 
Either cylindrically-shaped vessels 
with round bottoms, or rectangular 
vessels with ellipsoidal bottoms, are 
used. The success or failure of a 
bath furnace often depends upon the 
correct design of the sidewalls and 
bottom of the vessels. 

Two examples of standard, elec- 
trically-heated bath furnaces are 
shown ‘in the accompanying illustra- 
tions. The bath furnace shown on 
this page operates at a temperature 
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of about 1,500 deg. F. It is of the 
cylindrical type, the vessel being 
10 in. in diameter and 17 in. deep. 
This furnace is used to harden and 
draw drills in a large manufactur- 
ing company where it is necessary 
to prevent these drills from distort- 
ing both during the heating up to 
the hardening temperature and dur- 
ing the subsequent quenching. 

A bath furnace of similar design, 
but employed to heat 350 lb. of cy- 
anide has been in operation in the 
heat-treating department of a large 
electric manufacturing company for 
several years, and another one of the 
same type is now employed in the 
heat-treating processes of one of the 
well-known watch manufacturers. 

When considering furnaces of the 
lead-bath type in general, a compari- 
son of fuel costs is secondary to the 
results to be desired. A comparison 
on the fuel basis is very misleading, 
but it may be stated that, in generai, 
electric energy at 2 cents per kilo- 
watt-hour is competitive with city 
gas at 50 cents per thousand cubic 
feet and oil at 6 cents per gallon. 
These figures are comparative and 
take into consideration the source 
of power plus: the economical ad- 
vantages resulting from the use of 
electric power for heat. The data 
are based on 550 B.t.u. gas and 
13,500 B.t.u. oil 

If we compare artificial gas with 
550 B.t.u. per cubic foot, natural gas 
with 957 B.t.u. per cubic foot, and 
oil with 13,500 B.t.u. per gallon, with 
electric energy at 2 cents per kilo- 
watt-hour at the proper furnace effi- 
ciency for bath-type furnaces oper- 
ating with the various fuels, we 
find the following interesting de- 
velopment of the above economies. 

The coal-fired furnaces are not 
considered in this discussion because 
of their low efficiency and obsoles- 
cence for refined heating processes. 
It is doubtful if either the gas-fired 
furnace or oil-fired furnace ever 
reaches above 20 per cent thermal 
efficiency in bath-furnace applica- 
tions, while with the electric furnace 
of this type the thermal efficiency is 
75 per cent. Thermal efficiency of 
any furnace has little significance or 
importance for it may require only 
25 kw. per hour to maintain an elec- 
tric furnace at temperature, whereas 
the furnace may be rated 100 kw. and 
75 kw. may be actually absorbed in 
the work. Following this thought 
out, in the case of fuel-fired furnaces 
it may require 85,300 B.t.u. to main- 
tain the furnace at temperature while 
idling, but if it is desired to put four 
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Automatic control equipment for 
bath furnaces shown on page 508. 
The furnaces are individually con- 
trolled by means of a recording py- 
rometer, which actuates a contactor 
panel. 





times this many B.t.u. into the 
stock being heated, it will require 
more than 341,200 B.t.u., because in 
order to get that many B.t.u. into 
the work it will require that 1,706,- 
000 B.t.u. of fuel be consumed if the 
bath receives only 20 per cent of the 
actual heat in the fuel. 

However, in selecting the electrical 
type of bath furnace advantage is 
taken of the highest “over-all econ- 
omy” and “form value” with its per- 
fect heat generation, desired heat 
distribution and automatic tempera- 
ture control in almost ideal per- 
tection. 

An example of such a selection is 
seen in the case of a large axe manu- 
facturer whose plant is located in a 
natural gas field. In this case, it 
is interesting to note that natural 
gas costs 18 cents per thousand cubic 
feet and electric energy about 1 cent 
per kilowatt-hour. This factory has 
a large production of axes of all 
sizes, grades and weights as well as 
high-grade small tools, such as claw 
hammers, lather’s hatchets of various 
descriptions, fireman’s axes, machin- 
ists’ hammers and so on, all requir- 
ing scientific temperature control in 
the final heat-treating process pre- 
liminary to the finishing and polish- 
ing operations. In this factory there 
is a connected load of 1,156 kw. dis- 
tributed among 17 lead baths for 
hardening tools at about 1,400 to 
1,500 deg. F., and six lead baths of 
exactly similar design for tempering 
between 600 and 700 deg. F. 

This type of furnace is illustrated 
on page 511 which shows a complete 
furnace with the lead-containing ves- 
sel elevated from the heating cham- 


ber. The top protecting castings are 
placed at the side. Each of these fur- 
naces is controlled automatically by 
means of a recording pyrometer 
which actuates a suitable contactor 
panel. This equipment is centralized 
and located in separate control rooms. 
One side of one of these control 
rooms is shown above. 

The handling operations are en- 
tirely manual and the furnaces are 
supplied with a special rack by means 
of which a definite number of parts 
are properly suspended in the lead. 

The cycle of operations includes re- 
moval of the parts from the leaa, 
quenching, washing in clean water, 
and placing on a truck to be carried 
to the next operation, which is the 
drawing operation and is essentially 
a repetition of this cycle at-a lower 
temperature. An untreated tool is 
then placed on the hook of the rack 
that has just been vacated. The 
cycle is repeated and a temperature 
deviation indicator located above the 
furnace in the line of sight of the 
operator, provides him with an indi- 
cation of the variation of tem- 
perature from the desired or correct 
one for operating. 

By properly timing his efforts the 
operator keeps the temperature vari- 
ation within 10 deg. When he is 
working too fast, the temperature 
talls and when working too slow the 
temperature rises. Enforcing the 
maintenance of the proper tem- 
perature automatically enforces a 
correct heat cycle and a definite pro- 
duction. The illustration at the be- 
cinning of this article gives a clear 
conception of the arrangement of the 
apparatus and how it is operated. | 

On the basis of full production, 14 
men are required to handle a some- 
what larger production than was 
formerly handled by 39 men in the 
superseded gas-fired equipment. In 
addition to this, it no longer requires 
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a skilled operator to harden the tools 
properly. With the recording, con- 
trolling pyrometer set at the desired 
temperature and leaving a record, 
and the deviation indicator above 
the bath, a common laborer can 
quickly get the swing of the correct 
operation and if the recorder chart 
shows overheating or underheating, 
it is a report of. the manner in 
which the tools have been handled. 

Also, the correct number of pieces 
per operator per shift can be as- 
signed to each operator and a 
definite amount of correctly heat- 
treated tools will be returned at the 
end of the shift. This is an ad- 
vantage to the operator who, in 
turn, knows how he will have to op- 
erate to get the required number of 
pieces per shift; his responsibility 
consists in keeping the needle of the 
deviation indicator at the zero 
position. 

With such an equipment properly 
operated, the tool acts as a check of 
the previous manufacturer’s opera- 
tions up to this time. With absolute 
control of the heat-treating fac- 
tors, the heat-treater is eliminated 
from an investigation to account for 
an imperfect tool and it then be- 
comes a matter of adjusting or cor- 
recting some previous manufactur- 
ing procedure. Since the installation 
of the electric equipment, the rejec- 
tion of tools that would not pass in- 
spection before going to the store 
room has been cut down from 15 to 
20 per cent to practically nothing. 
The cost of production has gone 
down, the capacity of the whole shop 
has increased, and the working con- 
ditions in the heat-treating depart- 
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ments have been very much im- 
proved. In addition the life of the 
vessel has been increased from a few 
weeks or months to over 15 months 
by continuous operation, with no 
failures and no loss of lead except 
that consumed in the process. 

From the hardening furnaces in 
the axe and tool room, the tool goes 
to a drawing furnace of exactly 
similar dimensions, but of less in- 
stalled electric capacity, where the 
cycle of operation is exactly similar, 
except the temperature is the lower 
one required for proper drawing. 

The lead bath during the operat- 
ing period is covered with about 1 in. 
of granulated coke to reduce radia- 
tion losses. During idling periods, 
such as overnight shutdowns, an in- 
sulated cover made of structural steel 
and Silocel bricks is used to cover 
the pot. 

An interesting sidelight was ob- 
tained in testing a shipment of 1,300 
tons of high-carbon steel. In quan- 
tity production where axes are made 
at the rate they are in this factory, 
steel is carefully inspected, one of the 
methods employed being the practical 
test of putting it through the opera- 
tions it must undergo when made up 
into the finished article. Of the 
shipment referred to, test pieces suf- 
ficiently long to allow testing one end 
in the fuel-fired furnace and the 
other end in the electrically-operated 





Here is another type of bath fur- 
nace, with the vessel removed from 
the heating chamber. 


This furnace is of the same type as 
those illustrated in the headpiece on 
page 508. It is rated at 62 kw., 220 
volts, 1,650 deg. F 
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furnace were selected. The best 
grade of operators, with long years 
of experience back of them, were 
selected for the fuel-fired test. The 
results obtained from the old, fuel- 
fired furnaces gave a_ sufficient 
number of unacceptable test pieces to 
have caused rejection of the ship- 
ment in the old days, but under the 
electric furnace test, each one of the 
test pieces proved the steel to be of a 
grade that would make excellent 
axes. On the result of this test a 
1,300-ton shipment of expensive, 
high-grade steel was accepted. 

Another lead bath installation of 
interest is in the plant of a large 
wire rope manufacturer. Here lead 
baths are being used for the harden- 
ing, quenching and drawing of car- 
bon steel wire. Vessels of exactly 
similar design to those at the axe 
factory are in use and the wire is 
passed continuously through the 
baths of lead, held at the correct 
temperature. Some of these lead 
baths have been in continuous opera- 
tion for two years without any ves- 
sel failures. Automatic temperature 
control is obtained in the present 
equipment in a manner similar to 
that described above. 

The present trend of development 
is toward a further electrification of 
wire hardening, quenching and draw- 
ing, all in electrically-heated lead 
baths. Also, in this connection, the 
trend of development in control is 
for closer temperature regulation to 
take care of the variables introduced 
by the varying sizes of wire and the 
different speeds of operation. 

These vessels are run in tandem, 
the high-temperature bath, the 
quenching bath, and the drawing 
bath being in a straight line. The 
bundles of wire, either round wire 
cr flat wire, in some cases 5 in. wide, 
are passed through a_high-tem- 
perature lead bath, then into a lead 
bath held just above the melting 
point of the lead, then up through 
reels in the air and after a certain 
travel again into the draw-back lead 
bath held at the proper temperature 
tor drawing the wire, which is being 
pulled through these baths by the 
draw-out reels situated beyond the 
last draw bath. 

Several installations of this type 
have been made and in order to ob- 
tain the proper temperature control, 
the electric input into the different 
units, to correspond to a given tem- 
perature, is obtained by the use of 
contactors actuated by pyrometers. 
This control, however, could be-ob- 
tained by voltage regulators gov- 
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erned by controlling pyrometers. 
This latter type of control will give 
very close temperature regulation by 
varying the energy input into the 
bath. 

This method, in addition to giving 
closer temperature control than can 
be obtained by other known means, 
has another valuable characteristic: 
namely, the power demand is con- 
tinuous and is varied only to corre- 
spond to the actual requirements. 
Thus it does away with the “on and 
off” the line feature, with the con- 
sequent irregular demands on the 
power plant. This regulation of in- 
put also prevents over-storage and 
depletion of heat storage in the walls 
of the furnace, as was the case under 
the old method, and hence eliminates 
the “over-shooting” and “under- 
shooting” of temperature frequently 
found in the present types of tem- 
perature control which do not supply 
some current at all times. 

The surprising features of this 
type of electrical apparatus, and of 
the installations cited, are the high 
economies that have been obtained: 
careful studies have been made of 
these economies, but space and 
occasion do not permit a tabulation 
of them. Those in contact with these 
developments have found such im- 
proved values of thermal efficiency 
and increased value of products ob- 
tained by the use of the electrically- 
controlled metal bath that they are in 
position to understand and forecast 
the over-all economies to be ex- 
pected in a proposed lead bath elec- 
trification. 





Erecting a 
Lineshaft Drive 


(Continued from page 507) 
shafting results from placing the 
hangers too far apart. Ordinary 
spacing for hangers is 8 ft. How- 
ever, a drive pulley should either be 
placed near a hanger, or an addi- 
tional hanger installed to take care 
of the side pull. Also, where a 
large number of pulleys are grouped 
closely together, the addition of a 
hanger in the center of the group 
will give the desired rigidity. 

It should be remembered that high- 
speed shafts require closer spacing 
of hangers unless an extra oversized 
shaft is used. Adding extra hangers 
is one method of overcoming exces- 
Bive vibration which may result 
when the shaft of an old installation 
is speeded up. Generally, in con- 
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nection with an old lineshaft instal- 
lation, it is necessary to add a hanger 
only in a few places where a num- 
ber of pulleys are placed or an extra 
heavy pull, is taken off, at some dis- 
tance from a hanger. 

When cutoff couplings are used in 
a line of shafting, special care is re- 
quired in aligning and supporting 
the shaft because any working of 
the ends of the shafts within the 
sleeve would soon cause trouble for 
the clutch. Hangers should be 
placed on both sides of cutoff coupl- 
ings to support them. 

We are seldom called upon to in- 
stall mule stands now. Generally a 
plant will make two separate sets of 
lineshafts out of an installation, each 
with a separate drive, instead of 
trying to connect them together at 
an angle by means of a mule stand 
which were formerly rather widely 
employed for this purpose. 

Frequently we are called upon to 
replace pulleys on a mule stand with 
ball-bearing loose pulleys. This 
eliminates the difficulty incidental to 
the lubrication of mule stand pul- 
leys because the shaft is vertical and 
the lubricant runs out at the lower 
end and is thrown off by the high 
speed of the shaft. Ball-bearing pul- 
leys retain the lubricant and to that 
extent, at least, remove one of the 
present objections to the use of mule 
stands. 

Many operators believe that the 
two shafts to be connected by a 
mule stand must be absolutely at the 
same level and at right angles to 
each other. This is not the case. 
However, if the two shafts are not 
at the same level, it is necessary to 
mount the mule stand at an angle to 
take care of the drop in the belt. It 
is necessary to remember that the 
belt goes from one pulley and on to 
the next in a line. To obtain the 
proper location of the pulleys and 
angle of the mule shaft sometimes 
requires some adjusting before the 
installation is properly lined up and 
ready for operation. 

Three points in conneetion with 
handling installations of lineshaft- 
ing are so important that they are 
worth emphasizing, in conclusion. 
In aligning a shaft the millwright 
must get it not only level but 
straight. Also, any efforts exerted 
toward placing the hangers in the 
proper position reduce the work in- 
cidental to the aligning afterward. 
However, without a proper founda- 
tion or support for the hanger the 
proper alignment cannot be success- 
fully maintained. 
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Connections for 


Transformers 


(Continued from page 504) 

The other connection using only 
two transformers for a three-phase 
transformation, is known as the T-T 
connection and is shown in Fig. 6. 
A special 86.6 per cent tap is re- 
quired on the teaser transformer as 
is shown. 


Advantages — (1): Winding charac- 
teristics and voltage stresses are prac- 
tically the same for this connection as 
is the case with the star-star connection. 

(2) For initially supplying a load 
which will ultimately be greater, two 
interchangeable transformers with suit- 
able taps may be installed to facilitate 
an ultimate changeover to the delta- 
delta connection. There would be the 
same initial saving in cost as with the 
open-delta connection. 

(3) Third harmonic voltages and cur- 
rents are usually very small and of no 
practical importance. 

(4) If desired, three-phase, two- 
phase, and single-phase loads may be 
supplied simultaneously. 

(5) The neutral points are available 
for grounding or loading purposes. For 
the latter purpose it becomes more im- 
portant that the halves of the main 
transformer windings should be inter- 
laced. 

(6) The iron loss of the bank will be 
slightly less than with the open-delta 
connection, due’ to the lower voltage, 
that is 86.6 per cent across the teaser 
transformer. 


Disadvantages — The disadvan- 
tages of this type of transformer 
connection are: . 

(1) While only two single-phase 
transformers need to be installed, their 
total rated kva. must be 15% per cent 
greater if the transformers are inter- 
changeable (or 7% per cent greater if 
non-interchangeable) than the actual 
load supplied. 

(2) Corresponding halves of primary 
and secondary windings of the main 
transformer must be interlaced. 


This connection, for use primarily 
to give a three-phase transformation, 
has found very little favor indeed. 
Theoretically, its application would 
be most suitable for supplying three- 
two- and single-phase luads simul- 
taneously, but as such loads are not 
usually found together in modern 
practice, the connection has been 
very little adopted. It has the ad- 
vantage over the open-delta connec- 
tion in that the primary and sec- 
ondary neutral points are always 
available. 

A discussion of parallel operation 
of transformers, losses, voltage regu- 
lation, and power factor, as well as 
sample computations for determining 
the same will be given in a succeed- 
ing issue, 
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THIS IS the sixth article of a series 
on lubrication. In the first article, 
which appeared in the December, 
1925, issue, the use of oils and 
greases in industrial lubrication 
was discussed. The second article, 
in the March, 1926, issue, explained 
the terms used in the specification 
of lubricants. Other articles have 
covered: equipment for applying 
lubricants, May; lubricating motor 
bearings, July; and, lubrication of 
hoists and traveling cranes, Septem- 
ber. This article will discuss lubri- 
cation of conveyors. ° 


Some practical 


Problems in 
Lubricating 
Conveyors 


with methods of solving 
them employed on types 
of equipment commonly 
used in industrial service 


By FRANK E. GOODING 


Associate Editor, Industrial Engineer 


QUIPMENT used for handling 
k materials, as stated in the pre- 

ceding article of this series in 
the September issue of INDUSTRIAL 
ENGINEER, is frequently subjected to 
neglect, particularly from the stand- 
point of lubrication. However, the 
importance of suitable lubrication to 
the proper performance of machin- 
ery of all kinds as well as to its up- 
keep, particularly with relation to 
reduction in wear and tear and the 
minimizing of the expense of repair, 
is so well known to all who are ac- 
quainted with factory equipment that 
it would seem that the question of 
providing suitable lubrication of the 
conveying and elevating equipment 
- would need no special emphasis. In 
spite of this, as has been demon- 
strated by the extensive experiences 
of manufacturers of this equipment, 
industrial. operating engineers and 
maintenance superintendents fre- 
quently overlook the necessity of rea- 
sonable attention to the lubrication 
of the moving parts of conveyors 
and elevating equipment. Experi- 
- ence has shown that nearly all the 
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trouble to which this class of equip- 
ment is subjected may be traced 
either directly or indirectly to in- 
correct or insufficient lubrication. 

Conveyors are of three general 
types; gravity, belt, or chain. Each 
of these types, particularly chain 
conveyors, is manufactured in a 
variety of forms or modifications to 
meet special purposes. The lubrica- 
tion problems differ with each type, 
and also with the purpose for which 
the conveyor is used. Probably the 
most attention to lubrication has 
been given to belt and gravity con- 
veyors, although new installations of 
chain conveyors have better provi- 
sions for lubrication than the older 
types. 

Conveying and elevating machin- 
ery, moreover, has certain require- 
ments which cannot be met by the 
ordinary methods of oiling appli- 
cable to most other types of ma- 
chines. In the first place, the num- 
ber of bearings and surfaces which 
must be lubricated is much greater 
than it is in the case of almost any 
other type of industrial machinery. 
A production machine in a factory is 
fairly complicated if it has 20 bear- 
ings to be kept oiled. It is not un- 





513 








Lubricating the troughing rolls of 
a belt conveyor. 


Here a portable horizontal-type, high- 
pressure Alemite compressor with a 
slip-on coupling is used. The indus- 
trial-type fittings are placed on the 
end of the hub of the troughing roll 
and the lubricant supplied to all bear- 
ings through the single opening. The 
attendant must be sure that an ample 
quantity of lubricant is applied under 
sufficient pressure to supply the in- 
accessible bearings on the opposite end 
of the rolls. The rolls are preferably 
lubricated while the conveyor is in 
motion. The fitting for the return roll 
may be seen just below the operator’s 
left elbow. 





usual for a conveyor to have 200 
bearings, and not be a particularly 
long one. Unless, therefore, time is 
a secondary object, which is seldom 
the case, the lubrication system 
should be so designed that each bear- 
ing can be dealt with quickly and 
conveniently. 

Because of the large number of 
bearings in a conveyor line, com- 
paratively large savings result from 
the. use of improved anti-friction 
bearings. In an actual installation, 
savings of 35 per cent of the power 
required to drive the conveyor have 
resulted through installing anti- 
friction bearings with grease, pres- 
sure lubrication. A large propor- 


tion of the conveyors installed at the 
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present time are provided with some 
kind of anti-friction bearing, not 
only to reduce the friction load, but 
also to take advantage of the better 
facilities for lubrication which such 
bearings offer. 

Perhaps the tendency to slight 
lubrication is in part brought about 
by the knowledge that the speed of 
operation of conveyors and the re- 
sulting speed of bearings is small 
in comparison with the many high- 
speed machines which comprise the 
usual factory equipment. This com- 
paratively slow speed of operation 
of conveyor parts justifies a certain 
purposeful elimination of the neces- 
sity of lubricating bearings on the 
part of the manufacturer of convey- 
ing equipment as well as on the part 
of the user. For instance, one of 
the commonly employed types of 
gravity roller conveyor for handling 
package loads is designed so that the 
rolls of the conveyor turn in ball 
bearings. 

It will be appreciated that under 
normal use, the rolls of a gravity 
roller conveyor are only turning 
while loads are passing over them. 
In the aggregate, even when con- 
veyors are in constant use, the 
amount of time in which the rollers 
of a gravity roller conveyor are idle 
is considerable and even when they 
are turning they do so at slow speed. 
Therefore, if the ball bearings of a 
gravity conveyor are properly de- 
signed and sufficient care is exercised 
in their manufacture to make sure 
that the ball races are smooth and 
that the bearing is assembled in a 
manner to give easy turning per- 
formance, the bearings are not 
likely to need lubrication when 
operating under normal conditions. 
However, the balls and races need 
some lubricant to prevent oxidation 
of the surfaces. 

Various conditions of use of 
gravity roller conveyors, however, 
make necessary special designs of 
gravity roll bearings in which care- 
ful consideration is given to lubrica- 
tion. By way of illustration, certain 


applications of gravity roller con-. 


veyors cause them to be placed in 
locations where the air contains a 
large amount of grit, dirt or other 





Force-feed lubricators on bearings 
of driving head and chains of 
conveyor. 


The roller chains to which the slats 
in the conveyor are fastened are lubri- 
cated by a McCord (McCord Radiator 
and Manufacturing Co., Detroit, Mich.) 
force-feed lubricator which forces oil 
through tubes to brushes attached to 
the frame. The chains are lubricated 


as they travel through the brushes. 
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Another method of lubricating a 
pressed-steel troughing idler pulley. 


In this new Stearns idler pulley the 
lubricant is forced in through a pres- 
sure fitting at the ends of the shaft 
and enters the chamber at the center. 
From here the lubricant is distributed 
to the Timken roller bearings in the 
hubs at each end of the idler pulley. 





pulverized substance. Gravity roller 
conveyors which are to be used in 
a foundry must be so designed that 
the bearings are protected from grit. 

Conveying and elevating equip- 
ment is seldom readily accessible. 
In many cases it runs through 
narrow tunnels, between buildings, 
through floors, or at some distance 
above the ground level. It is, there- 
fore, strongly advisable that what- 
ever lubricating system is adopted 
it should be such that once attended 
to it will not require further looking 
after for a considerable length of 
time. Every industrial man is well 
aware that bearings which are hard 
to get at are likely to receive far less 
attention than do others that are 
more easily accessible, irrespective of 
which requires the most attention. 
To meet these conditions, many man- 
ufacturers of conveying equipment 
recommend the high-pressure sys- 
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tem of grease lubrication. which has 
been adopted quite largely by the 
manufacturers of automobiles, to 
meet a similar demand for quick and 
easy servicing, even in parts difficult 
of access and by the unskilled or in- 
experienced owner. 

Another reason why high-pressure 
grease lubrication, instead of oil is 
usually preferred for belt conveyor 
bearings is that high-grade, anti- 
friction bearings are not commonly 
used on conveyors and elevating 
equipment and so the mechanical fit 
of the bearing is not always tight 
enough to retain an oil lubricant. 

Still another point in favor of the 
high-pressure system of lubrication 
is that conditions seldom are such 
that a conveyor or elevator can be 
shut down during working hours. 
Conveyors generally form an impor- 
tant link in the production system 
and, although temporary shutdowns 
of production machines are often 
possible if it is necessary to replace a 
part, or for minor repairs or oiling, 
it is generally true that to shut down 
the conveying system even for a few 
minutes ties up the entire depart- 
ment which it serves and often the 
entire plant. For this and the other 
reasons mentioned it is essential 
that a method of lubrication be pro- 
vided with a sufficient lubricant res- 
ervoir to permit the bearings to run 
for a considerable time, for months 
if necessary, without attention. 

Similarly, conveyors that are 
placed in flour mills or in other 
types of industries where pulverized 
material is present in the air must 
be so protected that no foreign ma- 
terial will enter the bearings and 

































Novemper,1926 





INDUSTRIAL ENGINEER 














— — 




















515 





Both sides of this conveyor must 
be accessible for lubricating. 


However, if only one side were acces- 
sible all the Alemite connections could 
be extended to that side. It is notice- 
able that no single connection is made 
to more than two bearings. In this 
instance a three-pulley idler conveyor 
is equipped with Hyatt roller bearings 
which are lubricated by the pressure 
system. Two pieces of flexible hose 
from the pipe extending underneath 
the roll carry the lubricant to the 
bearings at the center of the conveyor. 


























cause them to operate inefficiently. 
With this necessity in mind, special- 
duty, gravity roller bearings have 
been so designed that the balls are 
protected from grit by the use of 
tight-fitting felt washers housed in 
an enclosed unit bearing. 

Similar considerations must enter 
into the design of all types of con- 
veyors which are to operate in a 
dusty atmosphere. It is safe to state 
that in the application of conveyors 
to foundry and similar work, special 
attention must be given to the lubri- 
cation of all belt idler and pulley 
bearings. Conveyor rolls have been 
developed for such specific purposes, 
wherein all bearings are equipped 
with lubricating fittings of the ball- 
and-spring type, such as the Alemite, 
Zerk, or Dot. It will be appreciated, 
therefore, that there are certain ap- 
plications of conveyors which make 
the subject of lubrication of so great 
importance as to make necessary the 
employment of fittings designed in a 
manner to bring about the greatest 
efficiency in lubrication. 

Where ore, coal, ashes, cement or 
other abrasive materials are handled, 
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Cross-section of heavy-duty, grav- 
ity ball-bearing conveyor roll. 


The packing prevents the escape of the 
lubricant on the outside and the bear- 
ing fits into the end of the roller. 
The bearing is made to exclude dust 
and moisture and. the lubricant pre- 
vents oxidation of the balls and races. 
This Lamson Company (Syracuse, 


N. Y.) bearing is designed to handle 
300-lb. loads at 50 
conveyors, 


r.p.m. on gravity 





lubricant applied under pressure will 
form a seal at the ends of the idler- 
roll hubs. Repeated applications 
keep forcing the used lubricant out, 
which takes with it the dust that 
settles at the bearing hub. In dan- 
gerous locations or places difficult 
of access the oiler need not get closer 
to moving parts than the end of the 
fitting provided for portable hand- 
pressure guns. Also, fittings for 
pressure lubrication can be placed 
where there is less likelihood of their 
being knocked off by falling material 
than is the case with grease cups. 
In some cases, as on the coal carriers 
shown in an accompanying illustra- 
tion, flush fittings are used. 

On some conveyors the grease cups 
are made of cast iron instead of 
pressed steel. In such cases the 
cast-iron cups act as a collar on the 
end of the idler roll shaft and are 
slipped over the end and fastened 
with setscrews. Under these condi- 
tions, the pressure fitting is attached 
in the center of the cup. 

Pressure lubrication fittings are 
also used very commonly to lubricate 
the inside rolls of a troughing idler 
on a belt conveyor. The fitting may 
be extended out to the side where the 
lubricant can be forced in without 
danger to the oiler. Also, where the 
conveyor is placed close to a wall 
the angular fittings with pipe ex- 
tensions are run up over the con- 
veyor, or underneath, and the lubri- 
cant applied from one side. 

The Keystone pressure system is 
also applied to conveyors, as is shown 
in an accompanying illustration. One 
such installation on a loading tower 
and conveyor consists of one 4-lb. 
lubricator taking care of a total of 
172 bearings on the turntable and 
conveyor. The piping is arranged 
for a three-way outlet, one to the 
conveyor and the other two:to points 
in the control house. By means of 
the three-way outlet approximately 
one-third of the bearings are lubri- 
cated ata time. The three-way valve 
is then turned, another section lubri- 
cated, and so on. In this way one 
unit can serve a large number of 


bearings. The farthest bearing 
reached is 90 ft. away. On the 
trolley which operates the clam-shell 
bucket, the eight sheave wheel bear- 
ings are connected to one 1-lb. 
lubricator. 

Belt conveyor idler roll bearings of 
the type which causes the belt roller 
shaft to turn in a bronze bearing 
are often designed with an oil hole 
and a wick and it is proper to em- 
phasize that unless belt idlers are 
turning in ball bearings or in some 
type of bearing which is designed 
so as not to require lubrication, much 
more care should be given to the 
oiling of the bearing through the 
oil hole provided for the purpose 
than it usually receives. Belt con- 
veyor idler bearings of this type 
should normally be gone over with 
an oil can at least once a week. 

Inspection of any belt conveyor 
which has not received proper lubri- 
cation attention will show a_con- 
siderable number of idlers which are 
not properly turning because they 
have become clogged and inactive. 
While such lack of proper perform- 
ance of all parts of a belt conveyor 
may not be as detrimental a matter 





Application of Keystone fittings to 
a belt conveyor. 


Grease is forced by a compression gun 
through the header into the various 


bearing heads. In such cases the com- 
pression unit is generally placed near 
the center of the conveyor line and by 
manipulating two-way valves, the 
pressure is first applied at one end 
and then by turning the valve, at the 
other. 
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as the lack of proper performance 
of a part of some high-speed ma- 
chine, it is nevertheless, obvious that 
full efficiency is not obtained. 

It may be that the inability of a 
roll to turn may cause loads in 
transit to stick or become jammed 
in such a manner as to cause damage 
to them, or it may be that the bear- 
ings and rolls which have not been 
given proper attention will have to 
be renewed. It is evident that wear 
and tear on the belt of a belt con- 
veyor, will result when it is dragging 
over idlers which are not turning 
properly because of inadequate lubri- 
cation. 

The return system of a conveyor 
belt does not, as a rule receive the at- 
tention to its lubrication which it 
deserves. It is easily seen, however, 
that since the only part of the belt 
which is useful is that part actually 
used for handling the material, and 
because the friction losses are prac- 
tically independent of that useful 
load, the return system is as fully 
important as the load carrying 
portion. 

It is sometimes necessary to make 
repairs to conveyors. Many of the 
modern types of conveyors have pro- 
visions for removing the bearings 
and a small stock of extra bearings 
should always be carried on hand. 
Frequently, with gravity rollers, 
however, it is easier and quicker to 
remove the entire roller. Chain con- 
veyors require special provisions for 
replacements. 

Take-up and drive pulley bearings 
of belt conveyors, sprockets of chain 
conveyors and similar apparatus are 
normally fitted with grease cups or 
pressure fittings which should be 
given proper attention at suitable 
intervals. A good grade of bearing 
grease should be used and the cups 
should be turned or the pressure 
gun applied frequently enough to 
supply suitable lubrication. The 
drives of conveyors which employ 
gears should be given proper atten- 
tion by using a suitable gear grease; 
driving gears are frequently 
neglected. Where speed reducers are 





Lubrication of ball-bearing, trough- 
ing idler roll for a belt conveyor. 


This type of mounting and method of 
lubrication are recommended by_ the 
New Departure Manufacturing Com- 
pany for conveyor units. Here the 
three bearings at each side are lubri- 
cated through openings in the center 
of the shaft from the two outside ends. 
A lubricant is forced in by the pres- 
sure system, using a semi-fluid oil or 
light grease, which may be applied 
while the conveyor is in motion, as the 
revolving bearings tend to aid the 
entrance and distribution of the lubri- 
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The bearing of a return roll. 


Here a pair of Timken roller bearings 

are placed at each end of the con- 

veyor return roll and lubrication is 

provided through a high-pressure fit- 

ting. This roll is manufactured by 

ws Stearns Conveyor Co., Cleveland, 
io. 





used the oil reservoir should be 
emptied and refilled at intervals. 

For some types of work, roller 
bearings are employed in conveyors 
and suitable housings with the proper 
fittings are provided. Conveyors 
with tapered roller bearings, one at 
each end, with proper provision for 
lubrication are also used. 

A type of conveyor frequently em- 
ployed for handling package loads 
is constructed with slats attached to 
roller chains. Another type of con- 
veyor for a somewhat similar pur- 
pose is a form of chain conveyor 
wherein the load travels on moving 
chains. Also, certain types of in- 
clined and vertical elevating con- 
veyors for package loads employ 
moving chains. There is a very 
noticeable tendency on the part of 
maintenance men to overlook the im- 
portance of keeping these chains 
clean and lubricated properly. A 
mixture of oil and graphite is well 
suited for this purpose and all mov- 
ing parts of such a chain should be 
kept well lubricated. It is often 
advisable to place a lubricating mix- 
ture along the angle-iron or channel 
runways of chains. 

Care must be exercised by the at- 
tendants where all the idler pulleys 
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on a carrier frame, as on the trough- 
ing rolls of a belt conveyor, are 
lubricated through a single feed pipe 
to see that the grease reservoir is 
filled at each pulley. Sometimes in 
such cases the attendant stops when 
the reservoirs of the first two or 
three bearings are filled and does not 
supply enough lubricant or apply 
sufficient pressure to reach the bear- 
ings at the opposite end. Supplying 
separate pressure feed nipples for 
each pulley, or for each pair of 
adjacent bearings overcomes this. 

Certain special uses of conveyors 
make necessary the employment of 
special-temperature oils. A  con- 
veyor in the freezing room of an 
ice-cream plant or power-driven con- 
veyors in cold-storage rooms and 
similar places make necessary the 
employment of low-temperature oils. 
Conveyors that operate under com- 
paratively high temperatures may 
require special types of lubrication. 
Again, it is often necessary to em- 
ploy conveyors in ovens and similar 
places where the temperatures are 
so high that the conveyor must be 
designed to function practically with- 
out lubrication. 

The choice of a grease lubricant is 
very important. For most ordinary 
purposes a good grade of semi- 
liquid lubricant of about the consis- 
tency of vaseline is satisfactory. 
Bearings which are exposed to ex- 
cessive cold or moisture, usually re- 
quire special compounds. A semi- 
liquid lubricant, for example, would 
leak out of the reservoir if exposed 
to heat much above 100 deg. F. For 
such conditions, or any other unusual 
service problem, it is well to consult 
with a manufacturer of lubricants to 
get his advice and suggestions. In 


excessively hot locations in which the 
temperature rises higher than the 
melting point of the grease com- 
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pound, it is often necessary to adopt 
grease impregnated with graphite as 
a lubricant and sometimes to use es- 
pecially designed bearings. 

Bearings on conveyors subjected 
to acids or moisture offer a special 
problem. For example, gravity roll 
conveyors used in milk bottling 
plants must be flushed. with hot 
water. For this service one manu- 
facturer uses a special sleeve bearing 
and shaft made of a non-corrosive 
alloy. No attempt is made to lubri- 
cate the bearings. 

In the case of light-duty conveyors 
there are many installations where 
even the occasional dripping of oil 
would be seriously objectionable. 
Conveyors which are installed along 
ceilings above delicate or perishable 
merchandise or other products must 
either be fully protected on the un- 
derside against any possible dripping 
of oil, or bearings which do not re- 
quire oiling must be used. An ex- 
cellent example of this is found in 
department stores where the belt 
conveyors pass along the ceiling over 
counters filled with delicate mer- 
chandise. On such conveyors im- 
pregnated oilless wood bearings are 
often employed, so as to eliminate 
any trouble from oil dripping. 

From the foregoing it is evident 
that each application of conveyors 
must be determined upon after a 
definite understanding has been ob- 
tained of all the requirements. The 
question of lubrication is not alone 
one of design, but it is also a ques- 
tion of the use which is to be made 
of the conveyors, and the place where 
they are to be installed. 

Operating executives will do well 





Flush fittings are used where the 
conveyor bearings travel. 


Projecting fittings would be likely to 
be knocked off; so the fittings on this 
Stephens-Adamson conveyor are _ set 
into the end of the bearing with the 
ball check-valve on the high-pressure 
Alemite-Zerk nipple flush with the end 
of the wheel shaft. .The attendant can 
lubricate the bearings as the conveyor 
Passes him. 
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Cross-section of a removable bear- 
ing in a gravity roller conveyor. 


In many cases the lubrication of 
gravity rollers is a secondary matter, 


particularly when ball bearings are 
used. The bearing is closed but pro- 
vided with a lubricant which protects 
the balls from oxidation. In this 
roller, which is manufactured by The 
Lamson Company, the bearing unit is 
removable for inspection and _ re- 
greasing. 





to obtain definite recommendations 
regarding proper lubrication from 
the conveyor manufacturer. In gen- 
eral, the efficiency of conveying 
equipment now in operation for han- 
dling package loads would be greatly 
increased, possible dissatisfaction 
would be eliminated, and the cost 
of maintenance would be reduced by 
much more careful attention on the 
part of superintendents and main- 
tenance men to the matter of lubrica- 
tion. It is highly advisable for the 
Maintenance Department of every 
plant, if it has not already done 
so, to introduce a system of periodical 
inspection of conveying apparatus 
and attention to lubrication. There 
are certain installations of conveying 
apparatus in types of organizations 
where a regular plant Maintenance 
Department is not maintained. In 
such organizations, someone with an 
aptitude for and understanding of 
mechanics should be designated to 
keep the conveying equipment oper- 
ating efficiently. 

Equipment for the storage and 


- handling of lubricating oils and 


greases will be discussed in another 
article which will appear in an early 
issue. 


Epitors’ Note: Special acknowledg- 
ment is given to C. G. Agry, The Lam- 
son Co., Syracuse, N. Y., and to V. D. 
Green, The Stearns Conveyor Co., 
Cleveland, Ohio, for assistance in the 
preparation of this article. Other com- 
panies co-operating are: The Bassick 
Mfg. Co., Chicago, Ill.; Carr Fastener 
Co., Cambridge, Mass.; Dodge Mfg. 
Corp., Mishawaka, Ind.; Gifford-Wood 
Co., Hudson, N. Y.; Hyatt Roller Bear- 
ing Co., Newark, N. J.; Keystone Lubri- 
cating Co., Philadelphia, Pa.; The Lam- 
son Co., Syracuse, N. Y.; Link-Belt Co., 
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Chicago, Ill.; Mathews Conveyor Co., 
Ellwood City, Pa.; McCord Radiator 
and Mfg. Co., Detroit, Mich.; The New 
Departure Mfg. Co., Bristol, Conn.; 
Standard Conveyor Co., North St. Paul, 
Minn.; Stephens-Adamson Mfg. Co., 
Aurora, Ill.; The Stearns Conveyor Co., 
Cleveland, Ohio; and The Timken Roller 
Bearing Co., Canton, Ohio. 





Bucket Safer than Handline 
for Raising Tools 


N MANY plants workmen are for- 

bidden to carry tools or materials 
up a ladder, because of the danger to 
the men themselves and to others 
who may be passing underneath. In 
consequence it is common practice 
to use a handline. The handline is 
let down and the helper ties on the 
tools or material that is to be raised. 
This whole procedure often involves 
much delay, and is more or less 
dangerous. Sometimes the knots 
made by an unskilled man slip and 
the load drops. It is therefore appar- 
ent that this method of raising mate- 
rial is a hazardous one. 

This danger has been overcome in 
one plant by the use of a bucket that 
is large enough to accommodate most 
articles that are raised by a hand- 
line. The principal features of this 
bucket, which is shown in the ac- 
companying illustration, are that it 
is deep in proportion to its diameter, 
and that the heavy bail is fixed 
rigidly to it. While the bucket is 
suspended from a rope, a wrench 
with a handle 5 ft. long can be raised 
without danger of its slipping out of 
the bucket, or tipping it. 


D. W. BLAKESLEE. 


Electrical Engineer, 
Jones & Laughlin Steel Corp., 
Pittsburgh, Pa. 
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The bail is rigidly fixed to this 
bucket, to prevent tipping. 
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Improved Methods of 
Exhausting Fumes 


from metal cleaning, plating and japan spraying 
operations, that brought about better working condi- 
tions and improvement in the quality of product 


UCH can be done by oper- 
M sins industrial engineers 

towards obtaining ~ better 
working conditions while making 
changes in equipment which reduce 
production costs. An _ interesting 
example of this resulted from some 
studies I made on methods of re- 
moving fumes and vapors from acid 
pickling tanks, plating solutions, and 
so on. The importance of adequate 
provision for fume and vapor re- 
moval was emphasized during a 
recent visit to a number of indus- 
trial plants. In practically every 
plant the hood system was used for 
this purpose and the fumes were 
drawn up past the faces of the at- 
tendants before entering the hood of 
the exhaust system through which 
they were removed. 


By C. D. CORWIN 
Works Engineer, Corona Typewriter 
Company, Inc., Groton, N. Y. 

Although this method of removal 
prevents the formation of heavy 
steam clouds in the room, it does not 
eliminate disagreeable working con- 
ditions for the operators. When 
confronted with this same problem 
nearly three years ago I decided, 
after studying the conditions, that 
the place to catch fumes, vapor, and 
gases was at, or as near to, the point 
of their generation as possible. At 


the outset, such a problem appears 
very easy of solution. As soon, how- 
ever, as the various factors which 
must be considered are investigated, 
the problem takes on an entirely 
different aspect. 

This type of problem is com- 
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Fig. 1—Fumes are drawn away 
from the surface of these copper 
plating tanks. 


The construction of the box-like ex- 
haust hoods which were placed at 


the top alongside each tak is 
shown in Fig. 2. This type of ex- 
haust improves working conditions 
in that the platers do .not have to 
put their hea into the fumes as 
was the case with the canopy type 
of exhaust, Fig. 3, which had been 
used previously. 





plicated by the fact that the equip- 
ment under consideration is usually 
regarded as non-productive rather 
than productive apparatus. Or, to 
put the statement in another way, 
operating men are naturally seeking 
production at lower costs and, conse- 
quently, either know definitely or, 
from their knowledge of the situa- 
tion believe, that this: and many 
other types of problems which they 
are called upon to solve ‘are classified 
as an expense rather than tending 
to reduce costs. 

Included in such problems as have 
arisen along this line, are two which, 
I believe, will be of interest to many 
cther plant engineers. Available 
data for the solution of many of 
these problems seems to be lacking 
and this is to be expected, although 
the problems present themselves in 
some form in every industry per- 
forming plating, japanning or sim- 
ilar process work on small parts. 
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The first of these problems was 
the design of suitable exhaust hoods 
for a section of our plating appara- 
tus. In our cleaning and electro 
copper plating department, iron 
tanks approximately 24 in. wide by 
48 in. long by 30 in. deep are used. 
The solutions are maintained at 
about 212 deg F. and as a result 
considerable steam and disagreeable 
fumes arise. Also, in preparing 
brass parts for plating, the succes- 
sive acid dips give off very dis- 
agreeable fumes, one of which is 
nitrous oxide. 

The original system of exhaust 
hoods followed the common practice 
of placing the hoods above the 
various tanks and, to keep them out 
of the way of the men, the lower 
edges of the hoods were located 
about 6 ft. above the floor. Fig. 3 
shows the old type of canopy hoods 
and the manner in which they were 
installed on the vats at the far end 
of the room. While this arrangement 
removed the fumes and prevented 
the contamination of the air of the 
entire room, working conditions were 
not entirely satisfactory. Therefore, 
a better method of handling the 
fumes was sought. 

The operators require access to 
one side and to one end of each tank 
and the steam and electrical connec- 
tions are made at the opposite end. 
The tanks, therefore, for ease of 
connections and operation are set in 
pairs. Common sense applied to this 
problem indicated that the place to 
catch the fumes for removal was at 
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Fig. 2—Perspective view of exhaust 
hoods on plating tanks shown in 
Fig. 1. 

Fumes or vapors: are drawn into the 
box-like exhaust hoods along both 
sides of each plating tank through 
the narrow slots which are placed 
practically at the surface. In this way 
the fumes do not rise high enough 
to bother the plating room workers. 





the surface of the tank, thus pre- 
venting the operator from being 
forced to work around and in the 
fumes. 

With this idea in mind, two ex- 
perimental hoods were built up as 
shown in detail in Fig. 2 and also 
in Fig. 1, which is a view of the 
actual installation. These hoods were 
built in pairs, right and left, to fit 
on each side of the plating tank. 
Various suction pressures were tried 
out on these hoods. Also the width 





Fig. 3—The canopy hoods at the 
end of the rcom were replaced as 
shown in Figs. 1 and 2. . 
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of the mouth or opening was varied 
in an attempt to determine the best 
shape and size. These were first 
made up with a removable strip 
which could be taken out and 
planed off. This was done so as to 
secure a proper opening by trial, as 
I appreciated that it is practically 
impossible to take into consideration 
all of the variables which would 
enter into the computation of the 
size of the opening. Comparatively 
little time and energy were required 
to reach a satisfactory design. 

It was found that an opening or 
slot $ in. wide at the end farthest 
removed from the uptake pipe and 


tapering down to 2 in. opening at 
‘the end nearest the uptake gave 


practically a uniform suction of air. 
The suction pressure required at this 
opening to remove the fumes and 
vapors was }3-in. water column. 
Each branch uptake pipe is 4 in. in 
diameter. 

To resist the corrosive action of 
the moist fumes, the hoods were 
built up of cypress which was thor- 
oughly painted before assembly with 
two coats of asphaltic paint and 
with one coat after assembly to 
cover all screw heads and the joints. 
Black iron which was used for the 
uptake piping, was thoroughly coated 
inside and outside with an acid- 
resisting paint of asphaltic base. 
The use of wood for this piping 
would have entailed considerably 
more labor and would not have re- 
sulted in as sightly or as tight a 
construction. 

The two uptake pipes from the 
strong acid dip were made of sheet 
lead up to a point where they con- 
nected to the horizontal run. ‘Sheet 
lead was also used instead of wood 
for these two special hoods. It would 
have been difficult to make these 
from wood because they fit over 
circular jars. 

Aside from the efficiency of the 


-system, the general appearance of 


the department was greatly im- 
proved by the removal of the large, 
unsightly canopy hoods, as is easily 
seen by comparing Figs. 1 and 3. 
Another example of an exhaust 
hood which overcame difficulties and 
better working conditions is on a 
booth used for holding the work 
while it is being sprayed with finish 
japan. Spray booths, as_ usually 
constructed, are of two _ general 
types: One type carries its own fan 
for removing fumes and vapors 
while the other type, which is built 
box-fashion, is connected to a gen- 
eral exhaust system. In either type, 
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most of the air exhausted from the 
booth passes around and against the 
object being sprayed and unless 
the air is thoroughly washed and the 
clothes worn by the operators are 
free from lint and dust, there is sure 
to be some dust and lint flying about 
in the air. However, where a me- 
diocre finish is acceptable there is 
no objection on this ground to the 
ordinary type of booth. On the other 
hand, where only products with a 
fine finish and high gloss are passed 
by the inspectors, many rejections 
may be avoided by designing a booth 
which does not draw air from the 
room past the work as it is sprayed. 

The booth which was designed to 
overcome this difficulty was made 
from No. 20 gage black iron and 
consists of two pieces, the main body 
or booth, which is quite similar to 
the ordinary spraying booth, and the 
enveloping hood as shown in Fig. 4. 
This hood is made up as a separate 
piece and fastened to the booth by 
small bolts with thumbnuts so as to 
facilitate the cleaning of the booth. 
For our particular needs, we use a 
booth proper which rests upon a 
fixed, flat-bottomed base supported 
by suitable legs from the floor. The 
bottom is, therefore, easy to clean 
by the removal of the booth. 

Our typewriter frame receives its 
finish coat in this type of booth. To 
facilitate the spraying operation a 
turntable is mounted on the base 
which forms the bottom of the booth 
when all is assembled. An exhaust 
pipe leads out from the top of the 
enveloping hood, as indicated in 
Fig. 4. This exhaust, in turn, is con- 
nected to a general exhaust system. 
In developing this type of booth, 
various sizes of opening between 
the hood and the fixed booth were 
tried out. It was found that an 
opening 1 in. wide near the base 
and decreasing to % in. wide near 
the top with a 2-in. suction head 
gave satisfactory results. 

A study was made of the currents 
of air produced by this type of hood, 
to see how it worked. This was 
accomplished by using a smoldering 
piece of waste, which would produce 
a good volume of smoke, and moving 
it about in front of the opening of 
the hood or booth. 

Important advantages of this type 
of booth lie in the fact that it is 
easy to clean and that only the air 
current carrying the sprayed ma- 
terial is forced against the object 
being sprayed. Extraneous matter 
in the air in the room is immediately 
pulled to the sides and into the suc- 
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4—Arrangement of special 


Fig. 
hood on spray booth. 

Any dust or lint in the air of the 
room is drawn away through the 
special hood at the front of the booth 
and does not pass the freshly sprayed 
work, as is the case in many types of 


booths, The sketch at the right shows 
a side view of the booth; the dotted 
line indicates the varying width of the 
exhaust opening. 





tion openings, and does not get near 
the newly sprayed parts. This 
helped us to obtain a product free 
from dust spots. Also, working con- 
ditions are improved because the 
fumes do not come back into the 
operator’s face, due to the effective 
suction air screen obtained by the 
design of the booth. 





Factors That 
Influence Efficiency of 
Window Lighting 


HE fact that dirt collects on win- 

dow glass and thus reduces its 
ability to transmit light, is a matter 
of common knowledge. However, 
the extent of this reduction under 
different conditions is not so well 
known. Interesting data on this sub- 
ject were presented by W. C. Randall 
and Allen J. Martin in a paper read 
before the Twentieth Annual conven- 
tion of the Illuminating Engineer- 
ing Society held Sept. 7-10. The 


- data given were obtained for and by 


the Department of Engineering Re- 
search of the Detroit Steel Products 
Co., and the Department of Engi- 
neering Research of the University 
of Michigan, Prof. H. H. Higbie di- 
recting this phase of the investiga- 
tion for the university. 

It is a fairly well-known fact that 
glass on the slope in the roof of a 
building will admit more light than 
will the same area on the vertical, 
when the glass is clean. However, 
with dirt collecting faster on the 
sloping glass than on the vertical 
this advantage is rapidly lost and 
at the end of, say, six months’ time 
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there is little to be said in favor of 
the sloping glass. 

From the data obtained it is evi- 
dent that the dirt which collects on 
glass is not equally distributed on 
the two surfaces, but that on the 
average about 75 per cent of the dirt 
is on the inside surfaces, under usual 
working conditions. This is prob- 
ably due to the fact that some of the 
outside dirt is blown off by wind or 
washed off by rain, although this 
may not always be the case in foun- 
dries, forge shops, and the like. 

There prevails a well-established 
custom which does much to reduce 
the efficiency of window lighting is 
that of giving the windows an an- 
nual washing in the spring of the 
year. During the winter months 
daylight is at its lowest value and 
every possible means of utilizing it 
should be resorted to. Windows 
washed, say, in May, will have a 
seven months’ accumulation of dirt 
upon them in December and will be 
less than 50 per cent efficient, when 
even 100 per cent efficiency will some- 
times inadequately light the building. 

If a once-a-year schedule is ad- 
hered to, washing in the fall is the 
most logical time, for then in Janu- 
ary, February and March the win- 
dows will still be fairly clean and 
will be considerably more efficient on 
account of a lighter collection of dirt 
for the time between a clean condi- 
tion and the time when lighting by 
natural means is a problem in many 
plants. 


The data obtained in the studies 
made permit the following conclu- 
sions to be drawn: 

(1) The light transmission of win- 
dow glass decreases with the time of 
exposure to dirty atmosphere. 

(2) The light transmission of win- 
dow glass decreases with the increase 
in slope from the vertical, due to the 
collection of dirt. 

(3) ‘There is very little difference in 
the amount of dirt collected by various 
types of glass for the same length of 
time, but some glasses clean more 
easily than others. 

(4) On the average, about 75 per 
cent of the dirt on windows is on the 
inside of the glass. 

(5) If windows are washed but 
once a year this should be done in the 
fall in order to utilize them when the 
need is greatest in the winter. 

(6) A considerable betterment in the 
natural illumination of a building may 
be effected by washing the inside of 
the windows only at shorter periods 
than is customary when the entire win- 
dow is washed. 

(7) In manufacturing _ buildings, 
much dirt can be removed by a damp 
cloth and at relatively little incon- 
venience. In most factory buildings 
some more effective method is neces- 


sary. 
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Special Insulation for 


Wire Used in Repair Work 


with a discussion of the practical details involved in 
handling and treating these coverings in order to 
obtain the best operating results 


BY A. C. ROE 
and 
D. H. BRAYMER 


Consulting Editor, Industrial Engineer 


tion was given in tabulated form 

on the insulation of magnet wire 
in round and square forms, and the 
possible substitution of square for 
round wire in repair work was con- 
sidered at length. In what follows 
similar details are discussed for 
special insulations that are used 
when small space and high tem- 
peratures must be taken into con- 
sideration. 

Single-Silk-Covered Wire. — Table 
I gives the insulated sizes of single- 
silk-covered wire. By comparing the 
single-cotton covering with single- 
silk covering (see Table IV, August 
issue, page 366) it will be found that 
the insulated diameter of the silk- 
covered wire is less than that of the 
cotton-covered wire, but that the in- 
sulated diameter of enameled wire is 
smaller than either of the above in- 
sulations. 

Wire with single-silk insulation 
finds very little use in repair work 
on rotating electrical machinery. A 
silk covering is better mechanically 
and electrically than cotton, but the 
single-silk covering on wire costs 
more, so that the price per pound of 
this wire is more than for wire with 
cotton or enamel insulation. Before 
the advent of good enameled wire, 
silk-covered wire was largely used in 
fan motor work for both armature 
and field windings, single-phase 
stator windings and other small mo- 
tor windings. This covering will 
stand more handling than will plain 
enameled wire and for this reason it 
can be successfully used in the start- 
ing windings of small, split-phase 
motors and in deep windings where 
the crushing effect of a large num- 
ber of layers would tend to produce 
short-circuits in plain enamel-cov- 
ered wire. Silk covering will not 


[: THE September issue informa- 


stand heating as well as cotton does, 
and for this reason it should not be 





used where the temperature rise is 
high. 

The sizes recommended for a re- 
pair shop stock of single-silk-covered 
wire are Nos. 23 to 30 inclusive. 

Silk and Enamel Covered Wire.— 
With this insulation there are avail- 
able the single-silkk and enamel- 
covered wire and the double-silk and 
enamel-covered wire. Table II gives 
the insulated sizes, pounds per 1,000 
ft. and ohms per pound of these 
wires. These two classes of cover- 
ings are seldom used for repair jobs 
and are employed only in the finest 
grade of new work where a minimum 
amount of space calls for a maximum 
of high-grade insulation. 

Gum-Treated Wire.—There is an- 
other type of double-cotton-covered 
wire, termed gum-treated wire. This 
wire can be used in the stator wind- 
ings of the old type Westinghouse 
CCL motors, using a two-layer, dia- 
mond-shaped coil, these coils being 
of the threaded-in type. Gum-treated 
wire never becomes hard or brittle, 
but always retains a slight tackiness 
and has high dielectric strength. 
When used on shuttle-wound coils the 
wires hold their shape better than 
ordinary d.c.c. This wire is a great 
time saver on breakdown jobs, 
where insulated, wire-wound coils for 
open slot machines of low voltage 
(110 to 550) are required as the coils 
can be wound on a shuttle, pressed 
or pulled ‘to shape and insulated, and 
then given the final dip, thus elim- 
inating the dip before insulating and 
saving at least 8 to 10 hr. and allow- 
ing the job to be pushed through 
without a stop. 

This wire is valuable for use in 
1,100- to 2,200-volt coils as a dip be- 
fore insulating provides a_ well- 
treated coil. Gum-treated wire can- 
not be used to any advantage for 
mould-wound coils as the sharp bends 
and pounding ruin the coverings. 

Triple-cotton-covered wire is used 
where high mechanical strength is 
required, as in large coils using con- 
ductors of No. 6 and up to 4-0. 
Triple cotton covered and enameled 











THIS ARTICLE supplements 
those that have appeared in 
the July, August and Septem- 
ber issues on wire and in- 
sulation used for motor and 
magnet windings. Limita- 
tions of space and high: tem- 
perature conditions call for 
special consideration in the 
size of wire and kind of in- 
sulation used. In this article 
the practical application of 
silk-covered and _ asbestos- 
‘covered wire is taken up, 

_ together with the use of 
aluminum wire with an in- 
sulating oxide coating for 
motor field and armature 
coils. 




















wire can be obtained. It has high 
dielectric and mechanical strength. 

Asbestos-Covered Magnet Wire.— 
This wire is made in round, square 
and ribbon shapes, under the trade 
names of Rockbestos, Salamander 
and Deltabeston. 

In making Rockbestos wire, a 
special cement is used to cement the 
insulation to the wire. This cement 
renders the wire moistureproof and 
gives a finish that helps the insula- 
tion to resist mechanical abrasions, 
while being wound or shaped into 
armature and field coils, or other 
types of coils. 

Asbestos wire will stand higher 
temperatures than any other insu- 
lated wire. There are three grades 
of round Rockbestos wire: White, 
Black and Amber, or Type PN. 

The White will absorb machine oil, 
but will not be injured by the oil. 
This covering is not impervious to 
acids or moisture unless further 
treated. 

The Black is impregnated with an 
asphaltic base: hence it is not oil- 
proof. The ordinary concentrations 
of acids have very little effect on this 
covering and it is also practically 
moistureproof, absorbing 0.25 per 
cent after 48 hr. immersion in water. 
The Black will also absorb other im- 
pregnating varnishes more readily 
than the White. 

The Amber or Type PN covering 
is the best for all-around repair shop 
use, but at the same time it is the 
most expensive. This covering has 
all-the advantages of both White and 
Black, and in addition has a higher 
mechanical strength which permits 
the winding of more difficult coils. 

This class of wire finds its greatest 
use in the rewinding of over-loaded 
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Table I—Dimensions, Length, Weight and Resistance of 
Silk-Covered, Round Magnet Wire 
Diameter Feet per Pound Pounds per 1,000 Feet Ohms per Pound 
B. &S.|Bare Wire 
Gage |inInches| SS. DS. S.S. DS. 8.8. D.S. 
16 | .0508 127 125 | 7.87 8.00 .509 .501 
17 | .0453 160 158 | 6.25 6.33 . 809 - 800 
18 | .0403 201 199 | 4.97 5.02 1.29 1.27 
19 0359 253 250 | 3.95 4.00 2.03 2.01 
20 | .0320 318 314 | 3.14 3.19 3.22 3.18 
21 0285 401 394 | 2.49 2.54 5.12 5.04 
22 | .0253 505 494 | 1.98 2.02 8.15 7.97 
23 | .0226 635 621 1.58 1.61 12.9 12.6 
24 | .0201 798 778 | 1.25 1.29 20.5 20.0 
25 | .0179 1,000 975 | 1.00 1.03 32.3 31.5 
26 | .0159 1,260 1,220 | .794 . 820 51.3 49.7 
27 | 0142 1,580 1,530 | .633 653 81.2 78.6 
28 | .0126 1,990 1,910 | .502 .523 129 124 
29 | .0113 2,480 2,380 |. .403 . 420 203 194 
30 | .0100 3,130 2,960 |° .320 .338 332 305 
31 0089 3,920 3,680 | .255 .272 510 478 
32 | 0079 4,900 4,570 | .204 219 803 748 
33 | .0071 6,120 5,660 | ».163 177 1,260 1,170 
34 | .0063 7,650 6,980 | .131 143 1,990 1,820 
35 | .0056 9,520 8,570 | .105 117 3,120 2,820 
36 | .0050 11,900 10,500 | .0840 0952 4,930 /350 
37 | .0044 14,700 12,800 | .0680 .0781 7,670 6,680 
38 | .0040 18,200 15,500 | .0549 0645 12,000 10,200 
39 | .0035 22,600 18,700 0442 0535 18,800 15,500 
40 | .0031 27,900 22,400 0358 0446 29,200 23,500 
| Norse: 8.8. equals single-silk covering; D.S. equals double-silk covering. | 
motors and generators, primaries of solid coil which will withstand 


welding transformers, no-voltage re- 
lease coils, holding coils, etc. 

The above brings out a word of 
caution when using asbestos in re- 
winding any type of apparatus sub- 
ject to high heat. Use heat-resisting 
materials throughout. For example, 
if a coil is wound with asbestos wire 
it should be finished with asbestos 
tape and impregnated with Liquid 
Bakelite so as to make the job thor- 
oughly insulated throughout. 

Table III gives the insulated sizes 
of Rockbestos round wire, B & S 
gage, and also the weight per 1,000 
ft. Table IV gives the insulated 
sizes of Rockbestos square wire, and 
the pounds per 1,000 ft. 


vibration. The two wires having 
these finishes are, of course, not 
treated with soapstone, because it is 
the desire to have the insulation ad- 
here to the insulation of the wires in 
the next layers in the coil. 

Another product which is quite 
similar to Salamander wire, but 
which is made on a different style of 
machine carries the trade name 
“Deltabeston.” There have been 
some other heatproof wires offered, 
but cotton or some other cover- 
ing has been used to hold asbestos 
tape or some such fireproofing ma- 
terial on to the copper. These prod- 
ucts are, however, only semi-fire- 
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proof for should the cotton burn out, 
the wires will become loose and vi- 
brate to such an extent that the 
fireproof material will pulverize and 
shake out of place. 

White asbestos and single-cotton 
covered, and white asbestos and 
double-cotton covered wire is used 
principally for field coils, in which a 
large size wire is employed that is 
wound straight and then bent to 
final shape, or for coils that require 
considerable shaping. These coils 
should always be impregnated with 
varnish. When the full heat-resist- 
ing qualities are required, other 
heatproof materials must be used in 
the construction of the coil. 

The cotton covering over the as- 
bestos is used for mechanical rea- 
sons, to provide space between con- 
ductors and prevent the abrasion of 
the asbestos covering. In armature 
coils using three or five ribbon or 
round wires in hand, the even- 
numbered conductors, as 2 and 4, 
can be reinforced with one or more 
layers of cotton and the odd num- 
bers, as 1, 3, and 5 may have just 
the asbestos covering. 

There is another type of insulated 
wire that is still in the development 
stage, but has promising possibilities. 
This is a paper and cotton insulated 
wire. <A layer of tough, flexible, 
high-grade paper is applied next to 
the copper and one or more layers 
of cotton are then applied over the 
paper. The results chaimed are high 
dielectric and mechanical strength. 

Aluminum Wire.—Ever since 1907 
aluminum wire with an insulating 

































































Another asbestos-covered wire is 
carey aa pani enna Table I—Dimensions, Length, Weight and Resistance of 
comes in the White, Black and Am- Silk- and Enamel-Covered, Round Magnet Wire 
ber colored insulation. In this case 
the white will absorb other varnishes ake pone Feet per Pound Pounds per 1,000 Feet Ohms per Pound 
better than the black grade. Gage |in Inches} S.S.-En. | D.S.-En. | S.S.-En. | D.S.-En. 8.S.-En. D.S.-En. 

A recent development in fireproof 16 0508 125.9 123 | 8.00 8.13 .501 .493 
magnet wire is to finish the insula- 18 “0403 199 104 $02 $13 1. 7 e We 
tion on the outside with an enamel- 20 | 20320 | 314 gue | ta | 3:27 318 310 
like compound. In’ the case of Sala- 22 | 10283 | 497 4e0 | Zor | 2:08 8.02 35 
mander wire this is known as “WE” 24 | lozo1 | 783 a ee 2.1 19:2 
finish, the “WE” meaning white 25 0179 985 940 | 1.01 1.06 31.8 30.3 
enamel. This wire, however, does ot ote | te | ce es 79.6 a 
not have a white appearance. It is || 2 | ‘912 | 183 | tem) 33 | 39 | ie ue 
TEN eee ee cade aa? eee ae fai oad | ee 

- completed it is of amber color. ; ' , 

dhe recent product is the “AV” fin- 34 | 0083 71410 6/320 “133 153 1'930 1'700 
ish; this has a compound ‘on the as- a2 1006 | ities | Stae | cteto | > tes. | ayes 760 
bestos covering which when heated aT | oes | tzzoo | taoon | cosr2 | ovis | 11300 $930 
toa high temperature will soften and {| 383) | 2328 | iss | Se | os | aio | Hat 
a i o the wires next to 
jt nea is entire mass of wire Bakes ma §.S.-En. equals single-silk and enamel covering; D.S.-En. equals double-silk and enamel 
finished with this product becomes a = sill cdscouniouls sis iatieiciiaaleguamnieeiaae opiate 
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Table I1]—Bare and Insulated Dimensions of Asbestos- 
Covered, Round, Copper Magnet Wire 
Bare Wire Rockbestos Covered Wire 
Size Approximate : : 
| B. & S. Gage Diameter, og ; a Over i scammer — 
ircular Mils nsulation in ounds per uantity on 
re _ Inches 1,000 Feet |Reelsin Pounds 

0000 - 46000 211,600 - 481 646.9 300 
000 - 40964 167,800 . 431 513.15 300 
00 - 36480 133,100 . 386 408.62 280 
0 32495 105,500 - 346 325.05 265 
1 28930 83,690 .310 258.05 250 
2 25763 66,370 . 279 205. 26 250 
3 22942 52,640 - 250 162.87 250 
4 20431 41,740 . 225 129.49 250 
5 18194 33,100 . 202 102.90 250 
6 16202 26,250 180 81. 86 240 
7 14428 20,820 - 162 64.85 240 
8 12849 16,510 . 145 51.59 240 

9 11443 13,090 . 128 41.02 230 | 
10 10189 10,380 115 32.50 230 
I 09074 8,234 104 25: 230 
12 08080 6,530 094 20.64 230 
13 07196 5,178 . 084 16. 36 220 
14 06408 4,107 .076 13.02 210 
15 05706 3,257 . 069 10.37 200 
16 05082 2,583 . 063 8.284 190 
17 04525 2,048 .057 6.60 55 
18 04030 1,624 -052 5.287 50 
19 . 03589 1,288 - 048 4.239 50 
20 - .03196 1,022 . 044 3.394 50 
21 . 02846 810.1 .041 2.713 50 
22 . 02534 642.4 . 038 2.184 35 
23 . 02257 509.5 .035 1.774 30 

24 - 02010 404.0 . 032 1.424 25 | 
25 .01790 320.4 .030 1.152 25 
26 -01594 254.1 . 028 - 9371 20 
27 -01420 201.5 . 026 7442 15 
28 .01264 159.8 .025 6123 15 
































oxide coating has been tried out for 
use in field and armature coils and 
the reason for its restricted use to 
date will be given in the following 
discussion. 

The one great advantage of 
aluminum wire is its light weight. 
For the same cross-section as copper, 
aluminum has only 30 per cent of 
the weight of copper. On the other 
hand, the conductivity of aluminum 
is between 60 to 62 per cent of the 
Matthiessen standard, while copper 
is 98 per cent of this same standard. 

Considering two wires, one copper 
and another aluminum, both having 
the same cross-section, say No. 1, and 
both 493 ft. long, the resistance of 
the copper is 0.062 ohm, while the 
aluminum wire will have a resistance 
of 0.098 ohm. 

Assume a circuit in which the cur- 
rent flowing is 100 amp. With the 
copper wire the amount of heat gen- 
erated will be 100° K 0.062 — 620 
watts. With the aluminum wire hav- 
ing a resistance of 0.098 ohm, to pro- 
cuce the same heating effect, a cur- 


rent equal to \/620 — 0.098 — 80 
amp. approximately, can only be car- 
ried. Therefore, to have the same 
heating, cross-section and length, the 
aluminum wire can carry only 80 per 
cent of the current carried by the 
same size copper conductor. 

On the above basis, to replace cop- 
per wire with aluminum in an exist- 
ing field coil, if the size of wire and 








turns are kept the same, the ampere 
turns per coil for the aluminum 
would be 80 per cent of the copper 
coil for the same heating. Then, to 
increase the ampere turns, the size 
of the conductor or turns per coil 
must be increased. The insulated 
size of the aluminum wire is smaller 
than the insulated size of the cor- 
responding d.c.c. wire; therefore, the 
diameter of the aluminum wire can 
be increased a small amount to match 
the insulated size of d.c.c. copper, or 
if the copper is round, the aluminum 
can be made square and thus add 
about 20 per cent to the’ cross-sec- 
tion. This is the limit without in- 
creasing the coil size and if the above 
does not provide the required number 
of amper turns at the correct tem- 
perature, then the next thing to do 
is to increase the cross-section and 
reduce the amount of insulation 
around the finished coil, or drop 
some of the turns. 


The.larger the size of wire the 
greater will be the difficulty in 
changing. On the smaller sizes of 
wire, such as are used in shunt field 
coils, aluminum can be used, as the 
percentage of cotton in the coil is 
greater and this space can be re- 
placed with aluminum. In order to 
have the same resistance per given 
length, aluminum wire must have 64 
per cent greater cross-section than 
copper wire. With fine wire copper 
coils using enamel covered wire, the 
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chances of using aluminum to replace 
copper are greatly reduced. 

Mechanically, the oxide film on 
aluminum wire is more easily injured 
than a double cotton covering and the 
wire cannot be repaired, in the rib- 
bon, square and strap grades, so 
easily as the copper, insulated wire. 
Also, soldered joints are harder to 
make with aluminum wire. 

From the above it is obvious 
that there is little use for aluminum 
wire in the repair shop. 

There is a class of double cotton 
covered round magnet wire that will 
be found a time saver in shops where 
the facilities for tinning coil leads 
are inadequate. This wire is tinned 
d.c.c. and can be had in most all of 
the B.& S gage sizes. The bare cop- 
per wire is tinned before the cotton 
insulation is applied. 

This wire costs from a half cent 
per pound more for the larger sizes, 
No. 9 and up, to 2 cents per pound 
more down to No. 18. B & S gage. 
The cost of tinning a set of coils in 
most cases offsets the extra cost of 
the material, but the tinned wire 
makes a better and safer job and 
also speeds up rewinding work. This 
applies particularly to coils that are 
wound in paper cells and sleeved 
while winding, as it is necessary to 
push back the sleevings before tin- 
ning the leads and pull the sleeves up 
again after tinning. The use of 
tinned d.c.c. wire eliminates this 
extra work, thus saving time and 
money in the end. 

The following remarks pertain to 
the use of wire in general, and offer 
some practical hints on handling 
wire. 

Insulated wire from the various 
wire manufacturers will vary in the 
quality of the insulated: coverings: 
that is, in the use of different grades 
of material, the method of applying, 
and so on. Also, some wire will be 
soft and other wire springy. The 
best way to determine which wire is 
the best for all around, dependable 
repair shop use, is to make a number 
of tests. Bend the wire under ten- 
sion and loose around sharp corners 
and note the separation of the in- 
sulating strands. With insulated 
ribbon wire bent on edge, it will be 
found that some grades of wire will 
skin more when bent under pressure 
with steel tools than do others. 

Make a few tests and select the 
source or sources of supply that 
meet with the general requirements. 
Check the manner in which the wire 
is wound onto the reels, when re- 
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ceived. Wire should be put up on 
reels in even layers and applied and 
wound on tight, particularly in the 
smaller sizes, as loose wire on reels 
will give considerable trouble when 
used to wind small armatures with 
coils of a large number of turns 
when tension is applied to the rim of 
the wire reel or spool, since the run- 
ning end of the wire will imbed it- 
self and cause breakage or stretching 
and waste time in stopping. 

The above is a point to keep in 
mind when reeling off wire from a 
full to an empty reel. When the job 
on hand requires more than one reel 
of wire, take enough time to wind the 
wire on the new reel tight and even. 

Another point of interest in the 
use of wire directly from the reel to 
the winding machine, is to use a sup- 
porting rod that has a diameter that 
will make a sliding fit, through the 
hole in the reel. A smaller diameter 
rod will result in a jerky tension, 
particularly on starting and stopping 
and at slow speeds. The accompany- 
ing illustration explains this. In 
it is shown a 24-in. reel, with a 2-in. 
opening, mounted on a 1-in. rod. 
Note how the reel has an underhung 
appearance. A pulling force F ap- 
plied at B will swing the reel 
through the distance A and then pull 
up the heavy end CD. As the pulling 
force F is released the reel will drop 
back until the distance A becomes 
normal. This action is repeated at 
each start and stop. Thus, the use of 
a small rod tends to make the vertical 
center line a lever, with the point C 
the fulcrum, BC the pressure line, 
and CD the weight line. With the 
use of a larger rod the swinging dis- 
tance A is decreased, which reduces 
the rocking until a sliding fit rod 
makes BC practically equal to CD, 
resulting in smoother tension. 

Sometimes when bending strap 
copper on edge around a small pin, 
the outside edge will crack open, or 
the strap will split in half. If the 
strap .is being fed from the reel, 
turning the strap over will reduce 
breakage. 

A pair of ordinary scissors makes 
a fine wire scraper to use when wind- 
ing coils with d.c.c. wire, where the 
leads are skinned before cutting the 
wire. 

When using the scissors, hold them 
in the hand as for ordinary cutting 
and open the blades about half-way. 
Place the open scissors over the wire 
so that the wire is in the bottom of 
the V. formed by the open blades. 
Next, hold the scissors so that the 
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When taking wire from a full reel 
use a supporting rod that will 
make a sliding fit. 

A small rod tends to make the verti- 
cal center line a lever with the point 
C the fulcrum, BC the pressure line 
and CD the weight line. With the 
larger rod the swinging distance A 
is reduced and BC is more nearly 
equal to CD, resulting in smoother ten- 
sion and pull. 





blades make an angle of 30 to 40 deg. 
with the top of the wire and draw 
the scissors along the wire toward 
you, at the same time exerting a 
slight pressure on the scissors, and 
the cotton covering will fall off, as 
this method cuts the covering on 
both sides of the wire. The drawing 
action should be made quickly. 
When coils made from d.c.c. wire 
or ribbon are to have their leads 
dipped in one or more coats of var- 
nish, before skinning the insulation 
off for tinning, the wire will be hard 
to clean, for the varnish will pene- 
trate the cotton covering. A method 
of removing the treated cotton cov- 
ering easily is to dip the portion of 
the leads tp be skinned in hot paraffin 
before the varnish treatments. 
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Method of Handling 
Acetylene and Oxygen Tanks 


HE use of oxy-acetylene torch 

cutting equipment in large indus- 
trial works has now reached such a 
stage that a number of truck loads 
of tanks per day may be required. 
To reduce the labor cost of unloading 
these tanks, one large industrial 
plant uses the following method. A 
piece of 8-in. channel. iron, 10 ft. 
long, was cut and bent as shown in 
the accompanying illustration. With 
this arrangement the truck driver 
and his helper do not require any 
assistance in removing the tanks 
from the truck. 

A certain amount of care should 
be taken when handling the tanks. 
They should not be permitted to fall 
or receive other hard knocks, 
especially on the valve end. The 
tanks should be stood on end with 
the valve up and precautions taken to 
prevent their being knocked over. 

D. W. BLAKESLEE. 


Electrical Engineer, 
Jones & em Steel Corp., 
Pittsburgh, Pa, 











The tanks are removed from truck 
by means of this slide. 














































Table IV—Bare and Insulated Dimensions of Asbestos-Covered, 
Square, Copper Magnet Wire 
Bare Wire Rockbestos Covered Wire 
Size s Approximate Approximate 
.&8. Diameter, Area in Diameter Over | Approximate uantity 
Gage Inches Circular Mils Insulation in ounds per on Reels 
Inches 1,000 Feet in Pounds 
0000 -460 x .460 269,366 . 483 x .483 823.1 300 
000 -409 x .409 212,948 -433 x .433 650.5 300 
00 -365 x .365 169,626 388 x .388 520.6 280 
0 ~329°% .325 134,485 -348 x .348 414.1 265 
1 -289 x .289 106,222 312 x. .312 327.5 250 
2 -258 x .258 82,189 -281 x .281 254.0 250 
x oan) = .229 66,757 252 X-+252 206.6 250 
4 -204 x .204 52,880 saad % saa 164.0 250 
5 - 182 x .182 42,116 -205 x .205 130.9 250 
6 - 162 x .162 33,408 -183 x .183 104.1 240 
7 -144 x .144 26,396 -165 x .165 82.4 240 
8 -128 x .128 0,856 - 147 x .147 64.5 240 
9 -114 x .114 16,543 2130) 31438 52.1 230 
10 -102 x .102 13,244 pea. akan 41.3 230 
11 -090 x .090 10,311 -105 x .105 32.9 230 
12 -080 x .080 8,147 -095 x .095 26.3 220 
13 -071 x .071 6,417 .086 x .086 20.8 210 
























one circular mil =. 7854 square mils. 


Nors: Square mils=width in mils X thickness in mils; one square mil=1.273 circular mils; 



























A PICTURE STUDY 


for those who work in 


CROWDED 
CONDITIONS 


N ALL of our anxiety to get things 

done and to avoid lost motions in the 
routine of operations, we sometimes 
overlook the fact that haste makes 
waste and that the appearance of con- 
fusion and a topsy-turvy atmosphere 
is a serious drawback. Whether it is 
in a shop or at an office desk, there is 


a certain amount of refuse that ac- 


cumulates. It accumulates so fast, in 
fact, that unless someone takes the 
trouble to clear it away, it will be an 
actual hindrance to good work. 

In this connection I want to call your 
attention to two photographs—one 
taken before and one after it dawned 
on the foreman that there was more 
room in his department than he had 
thought. Workers had allowed things 
to pile up and get in the way until it 
was almost impossible to move the re- 
quired parts to and from the machines. 
The upper photo shows just how bad 
conditions had become and the real rea- 
son for the workmen complaining that 
more floor space was needed if their 
machine output was to be kept up to 
schedule. The lower photo shows what 
happened one Saturday afternoon, to 
prove to the machine operators that 
the basis of their demands for more 
room was largely imagination combined 
with carelessness, not to say sloppiness. 
The camera has done a good job in in- 
dicating just what was accomplished. 
Incidentally the output of this depart- 
ment since the cleanup has been in- 
creased, without a kick of any kind. 

Those of us who are responsible for 
production pay a lot of attention to 


the speed of machines, to the handling 
and rehandling of materials in differ- 
ent operations, and to new machines 
that combine operations, but we pay 
altogether too little attention to the 
careless habits of those who work with 
us and for us. Perhaps this is because 
a manager or a _ superintendent or 
whatever his title may be, when he 
gets to a position of responsibility, be- 
lieves that he should move his desk or 
his office to some isolated spot. When 
this happens he directs things from 
afar and does not find wasteful con- 
ditions until they get far along. If 
he were in the midst of things and the 
guiding head that he should be, he 
would be in a far better position to 
correct carelessness and untidy habits 
by spotting the one or two guilty par- 
ties before their habits spread to others 
and become a serious matter for cor- 
rection. Untidy habits are catching, in 
a way, for it is human nature not to 
want to clean up after the other fel- 
low or make room for him to further 
strew his litter around. In most plants 
floor space is a considerable item. of 
expense whether it is rented or pro- 
vided by the owner. The providing of 
additional floor space by new construc- 
tion is sometimes the difference be- 


tween a profit and no profit on a year 
or two of operation, and under such 
conditions there is little hope of the 
boss being liberal with the pay slip.- 

I hope these two photos may set you 
to thinking about your own job and 
the conditions under which you are 
working. If you can use your head to 














set things straight about you and take 
off the brake that is holding back some 
operation, you have just as good an op- 
portunity for reward as the man who 
suggests or invents a new machine to 
accomplish the same end. Brains are 
at a premium these days and you do 
not have to look far around you to find 





those who make very little use of them. 
If you will put yours to work overtime 
as a regular thing on the problems that 
the other fellow passes by unnoticed 
you will be surprised sometime to find 
that you will swell your pay envelope 
and get where you want to go faster 
than you have been going. Every boss 
is looking for just such men and every 
owner of a business is making bosses 
of these kind of men. 


CQrovirieel GA 
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Do Not Include the Coke-Fired Salamander 
in Your Plant Heating System 


OW is the time when most plant maintenance 
ps forces are looking around for some means of 
heating those hard-to-heat or remotely-located corners 
of the plant where heat is temporarily needed. 

It is common practice to use a salamander filled with 
coke for this purpose. This method is wasteful of fuel, 
very dirty, requires a great deal of attention, has a 
debilitating effect. from fumes when used in close 
quarters, and presents a serious fire hazard. Although 
the practice is to be severely condemned it is com- 
monly used in many plants. 

With the many successful devices now on the market 
for furnishing heat, such as unit air heaters, space 
heaters, and other forms of electric heat and even 
economical small hot-water heating systems, the prac- 
tice of using coke-filled salamanders should not be 
tolerated. Of course, the first cost of these other 
devices is higher, but a little investigation will show 
that this increased cost of installation can easily be 


justified. 





Do Accident Prevention and Safety Work 
Pay Their Way? 


HIS questicn is satisfactorily answered by a bulle- 

tin recently issued by the Bureau of Safety, 
Sanitation and Welfare of the U. S. Steel Corporation. 
This bulletin is a review of 25 years’ work in accident 
prevention in the plants, mines, and other operations 
of this, the largest of all American corporations. 

At the end of this period the number of serious 
accidents per 100 men employed was 60.22 per cent less 
than in 1906, when the safety activities were started. 
Also, the number of disabling accidents in 1925 were 
80.07 per cent less than in 1912. In round numbers 
this means 46,900 men have been saved from serious 
injury, and 322,400 men have been saved from any 
injury which resulted in loss of time. 

In a letter to Judge Gary, Chairman of the Board of 
Directors of the U. S. Steel Corp., James J. Davis, Secre- 
tary, Department of Labor, Washington, D. C., cays: 

You are reported as having stated that the United States 
Steel Corporation in ten years has spent $9,763,063 in acci- 
dent prevention work and that the money saving resulting 
therefrom has been $14,609,920, in addition to the fact that 
250,000 men have been saved from injury and probably 
more than 40,000 have been saved from fatal injury. Asa 
self-insurer the United States Steel Corporation is in a 
position to know whether or not there is an actual money 
gain to be derived from intelligent accident prevention 


work, and this statement of the Corporation’s experience 
will be of inestimable value to me in reaching that per- 








Vol.84, No.11 


centage of employers with whom the humanity appeal does 
not go very far, and to whom you must show a chance to 
save money or they will not go along. 

Here, then, we have a new appeal for accident pre-: 
vention. Safety work is a good business investment 
and will actually show a financial profit of about 15 
per cent on the money invested. Surely the last reason 
for not co-operating 100 per cent in safety work is gone. 

Yet from statistics gathered by the Department of 
Labor we find that the accident rate in the automobile 
tire industry is three times as high as the average rate 
for all industries, that the average rate for all indus- 
tries is about twice that of the electrical machinery 
manufacturers and that the accident rate of the elec- 
trical machinery manufacturer is about five times that 
of woolen manufacturers. Quite evidently we have by 
no means arrived at the ultimate goal. But we are off to 
a very good start and gaining speed all the time.. What 
we now need is not a “No Accident Week” but a “No 
Accident Year.” 





_— 
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Clutches Should Not Always Be Blamed for 
the Trouble They May Give 


P IS not at all unusual when visiting industrial plants 
to hear operating men utter broad condemnations 
of classes or particular types of equipment. On the 
other hand, in perhaps the next plant visited the very 
same equipment will be praised. Probably no other 
piece of power transmission equipment receives such a 
wide variation of praise and condemnation as do 
clutches, clutch pulleys, and cutoff couplings. This dif- 
ference of opinion would indicate that perhaps the fault 
may be outside the equipment. ‘ 

Clutches receive, undoubtedly, the most severe 
operating service of any power transmission equipment. 
Any increase in the operating speed or. the addition of 
a few more machines adds to the severity of this service. 
Neglect or improper adjustment also throws excessive 
strain upon a clutch. None of these difficulties can be 
considered as due to inherent faults of the equipment. 

One industrial engineer has had a group of clutches 
in service for about 15 yr. without any lost time due to 
clutch trouble. When he took charge of this plant, the 
management was considering removing all of these old 
clutches. .He had them rebuilt and had them properly 
adjusted and the wearing surfaces renewed whenever 
necessary. Another plant a few miles away called upon 
the manufacturer of the same clutch for service in less 
than six weeks after its clutches were installed. 

Many other interesting installation experiences are 
just as contrasting. Much of the trouble encountered 
is due to overlooking the fact that clutches, like any 
other mechanism that wears or gets out of adjustment, 
must be serviced and kept in condition; also, where such 
equipment is designed for a definite speed, shock, or 
load, and any of these factors are increased, it is then 
subjected to an overload. 

These same conditions are found to a greater or less 
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degree in connection with any power transmission equip- 
ment. However, the results of neglect or overloading 
are exaggerated, where clutches are used, because they 
are more complicated than most other pieces of equip- 
ment, and in addition receiving very severe operating 
service. . 

The remedy, it appears, must come from both the 
industrial user and the clutch manufacturer. INDUS- 
TRIAL ENGINEER, through its articles and editorial com- 
ments, has emphasized frequently the necessity of 
applying practical engineering thinking, with operating 
conditions as its basis, to the selection, installation, 
operation and maintenance of power transmission and 
all other equipment. Manufacturers of clutches can 
help (as some of them have or are doing) by redesigning 
their equipment so that it will not only meet the require- 
ments of higher speed and more severe service, but be 
easier to adjust and maintain. 


-— 
—a— 





Find the Part You Can Play in Furthering 
Elimination of Waste in Industry 


ANY accusations have been made, doubtless with 

much justification, that we Americans are the 
most wasteful people on the face of the earth. Richly 
blessed with nearly every natural possession of value, 
we have for generations been wasteful of national 
resources, as well as time and effort. Part of this has 
no doubt been due to the lack of any urgent necessity 
to do otherwise, while part has been occasioned by a 
lack of co-ordination of effort, which has probably been 
natural in view of our extremely rapid growth along 
industrial lines. There are, however, hopeful signs that 
we are entering a new era in which preventable wastes 
will be greatly reduced. One of these signs is the wide 
and increasing interest in Management Week, which 
is being observed during the week of October 25-30, 
when more than 300 meetings will be held in 125 cities 
in this country. Regarding this, Secretary Hoover 
recently made the following statement: 


The general subject chosen for this year’s discussion 
is “Progress in Waste Elimination,” and it is planned to 
have a general audit of the accomplishments and results 
of the last five years’ work by various agencies engaged 
in waste elimination work. During that period a great 
deal has been done by organizations acting more or less 
independently of one another. It is important to discover 
where duplication of effort is taking place, and where closer 
co-ordination can be brought about. Programs have been 
put into practice in various fields that must more or less 
directly affect allied industries and these interrelations need 
to be considered. The five-year period is sufficient to allow 
some measure of the practical results and it is desirable 
to compare actual with expected accomplishment. That 
the repeated emphasis laid by industrial leaders, engineers 
and experts in management on the potential value of waste 
elimination has had a cumulative effect is shown by the 
remarkable spread of interest in the annual Management 
Week meetings. Beginning with 108 meetings in 80 indus- 
trial centers in 1924, with a total attendance of approxi- 
mately 15,000, the movement has grown to a point where 
this year these figures will have more than doubled. 

The subject to be considered is one making the widest 
appeal to the interest of everyone concerned in the health 
and stability of American business. 
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In this great movement some are enabled, by virtue 
of circumstances, to make more noteworthy contribu- 
tions than others. Nevertheless, every industrial 
executive can, and should, through his counsel and 
co-operation give his whole-hearted support to this 
effort to put our industrial and business structure on a 
sounder basis. 


_— 


Which Is the More Important, 
the Machine or Its Drive? 


HEN investigating the trends and practices in 

the modernization of power drives, one of the 
most noticeable features found is the increasing tend- 
ency to apply sound engineering thinking in the selec- 
tion and application of equipment. Industrial operat- 
ing men are better able to do this today than ever 
before, because the complicated and highly developed 
electrical and mechanical power drive equipment of the 
present day requires supervision by trained and think- 
ing men who are familiar not only with the technique 
of the construction, but also with the operating and the 
installation considerations. 

Uninterrupted operation of production equipment is 
more important today than ever. Many machines are 
interdependent because they aré links in a chain of 
continuous production and the stoppage of a single 
machine for any reason stops the whole group. Pro- 
duction men are putting in the best machines obtain- 
able, in an effort to forestall interruptions due to 
machine failure, and also to obtain the highest obtain- 
able output at the least cost. Altogether too often in 
the past, engineering attention was given to the ma- 
chine and any economies in first cost, if considered nec- 
essary, were made in the drive. 

Costly experience has demonstrated that a machine is 
no better than its drive. If the drive fails, even the 
best machine stops; if the drive does not transmit the 
power required, the production of any machine is far 
below its real capacity. To get the best drive requires 
engineering thinking and careful analysis of the con- 
ditions surrounding each installation. 

The cost of a suitable drive is in many cases insig- 
nificant in comparison to the cost of the machine. A 
saving of a few dollars on a bearing, belt, chain, pulley, 
lineshaft, speed reducer, motor, or its control, or any 
other element of a power drive may jeopardize the re- 
sults obtainable from the hundreds or thousands of 
dollars invested in the machine and its drive. 

The question, “Which is the more important, the 
machine or the drive?” is comparable to the old philo- — 
sophical question, “Which is the more important, the 
hen or the egg?” Neither can exist by itself. Reliable 
and efficient operation of any machine requires the 
application of engineering thought to every detail in 
the selection of all mechanical or electrical elements 
involved, and also to their installation and care. Every 





operating man of today is, or should be, able to do this 
thinking. 
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Questions Asked 
and Answered 


by Readers 


Here is a place where you can get some inside infor- 
mation when you get stuck. The only restriction is that 
you do a good turn to the other fellow when he asks a 


question that you can : 
answer from your ex- Qroieal GA 
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Who Can Answer 
These? 


Lubricating Ball and Roller Bearings.—I 
wish to know how thin an oil can be 
satisfactorily used to lubricate ball and 
roller bearings used in motors. Do 
readers prefer the use of grease for 
these applications and if so, why? What 
are the desirable characteristics of oils 
and greases that are intended for use on 
the roller bearings and ball bearings 
used in motors? 

Youngstown, Ohio. EB. L. 


Use of Time Switches.—Many times I have 
felt that clock-operated, time switches 
could be used to advantage in my plant, 
for instance on baking ovens and yard 
lights. Before installing these devices, 
however, I should like to obtain the 
viewpoint and experience of readers as 
to where these switches can be used to 
advantage around the industrial plant. 
Where are readers now using these 
switches to advantage and, also, where 
do they think they could use them if 
they were to install them at every point 
at which they would be of value? 
Pittsburgh, Pa, 


s s * s 


Soldering Springs in Ammeters—wWill some 
reader tell me the best method of pro- 
cedure in soldering the springs in elec- 
trical instruments of delicate construction, 
such as ammeters, voltmeters, watt- 
meters, and the like? These springs are 
usually made of phosphor bronze, al- 
though some other materials are some- 
times used. I should like to know what 
mixture of solder should be used and 
also what kind of flux is best adapted 
to the work. Any other hints that 
readers may give me in regard to the 
method of soldering will be very much 
appreciated. 

New York, N, Y. is A; 


Repairing Roof Tank—We have a yellow 
pine roof tank used for storing warm 
water at our plant, This tank is about 
15 ft. in diameter and 45 ft. high. It is 
made of vertical staves which are held 
in place by means of circular steel bands, 
much as is the case with railroad water 
tanks. Four of the staves were ap- 
parently not all hard wood and have 
rotted away so that they are half gone 
in places, the remainder of them ap- 
parently being hard wood, are sound. 
The tank cannot conveniently be spared 
long enough to dismantle and put in new 
staves; so we would like to know what 
is the best method of repairing it. The 
rotting of the wood is on the outside 
only. We have thought of scraping out 
all of the rotten wood carefully and then 
filling in the space with a thick cement 
grout such as is used in fixing up trees 
where branches have broken away or 
decay has taken place. I should like to 
obtain the advice of readers on the merits 
of this method and also their suggestion 
on other methods of making this repair. 
New Haven, Conn. H. W. + 








Connection for Ammeter and Relays—lI 


should like to know what connection to 
use on a circuit containing an ammeter, 
two current transformers, two trip coils 
for an oil circuit breaker, and some kind 
of switch that will permit switching the 
ammeter so as to read the current in 
each phase of a three-phase circuit. Can 
I read the current flowing in the third 
phase when using only two current trans- 
formers? 

Chicago, Ill. A. W. 


Changing Speed of Direct-Current Motor— 


We have a General Electric, Type CO 15, 
form A, four-pole, compound-wound, 230- 
volt, 15-hp. motor, serial No. 134206. 
This motor is rated at 55.5 amp. and a 
speed of 625 r.p.m. The actual no-load 
speed, however, is very close to 800 
r.p.m., due possibly to some repairs that 
have been made to the armature nk pp | 
Will some reader kindly tell me how 
can decrease the speed of this motor to 
550 r.p.m.? We would like to make this 
change in speed by some manipulation of 
the fields rather than rewinding the 
armature. 

Hannibal, Mo. R. E. G. 


Cost of Rewinding Stators—I should like to 


have the experience of readers on the cost 
of rewinding 60-cycle, polyphase motor 
stators. Costs that were estimated from 
the average of a large number of repair 
jobs, as given on page 347 of Braymer’s 
“Armature Winding and Motor Repair,” 
are as follows: 


Horse- Synchronous Average 
power R.P.M. Cost 
5 900 $73.75 
5 1,200 53.50 
7.5 1,200 59.50 
7.5 1,800 53.50 
10 900 75.00 
10 1,200 ; 70.75 
15 900 71.25 
15 1,200 75.00 
15 1,800 73.75 
25 600 156.25 
25 720 156.25 
25 900 143.75 
25 1,200 93.75 


These costs are, of course, too low as they 
were taken in 1917 and I should like to 
obtain the average cost at the i agg 
time. C. K. 
Springfield, Ill. 


* = . ae 


Does Magnetized Armature Shaft Cause 


Overheating of Motor Bearings? — We 
have a 40-hp., compound-wound, d.c. 
motor driving a horizontal resaw in a 
lumber mill. The motor is on the lower 
floor and the resaw is directly above it 
on the second floor, with practically a 
vertical pull on the belt. Some time ago 
the commutator end bearing ran hot 
enough to melt the babbitt slightly. The 
end bell was taken off, and the bearing 
scraped and pronounced perfect, but it 
still continues to heat. The bearing on 
the pulley end of the motor remains cools 
and gives us no trouble. I notice that 
the armature shaft and frame of the 
motor become very strongly magnetized 
when the motor is running. Would this 








have any effect on the temperature of the 
bearings? I shall appreciate it if any 
of the readers will tell me what is caus- 
ing the overheating of the commutator 
end bearing, and should also like to know 
what causes the armature shaft to be- 
come so strongly magnetized. 

L’Anse, Mich. 24, Ws Bs 


Answers Received 
To Questions Asked 


Bearings in Wet Locations—lIt is neces- 
sary to operate one of the bearings of a 
washing device under water. e have 
not been able to lubricate this bearing 
and have had considerable trouble due to 
extensive wear from lack of lubrication 
and dirt in the water. Babbitted bear- 
ings have always been used but I should 
like to learn the experience of readers 
with other types of bearings operating 
under conditions somewhat similar to 
this. Perhaps someone can suggest a 
lubricant or method of application which 
will work. I shall greatly appreciate any 
information that readers may give. 

Des Moines, Iowa. L. 


If L. D. will use lignum vite wood 
with the end grain to the shaft he will 
have an ideal bearing for operation 
under water. It will need no other 
lubricant than the water itself. If 
lignum vite cannot be obtained, hard 
maple bearings impregnated with hot 
paraffine at a temperature not over 212 
deg. F. will do. 

For convenience in adjustment and 
taking up wear, I would suggest that 
he arrange the bearings in four blocks 
on the quarters with brass adjustment 
screws and side clamps to hold adjust- 
ments. The blocks should have a metal 
backing to take the pressure of the 
adjusting screws, and to distribute it 
over the length of the bearing. 

Fort Dodge, Iowa. CLAUDE D. MARTIN. 


* *£ & & 


Our experience may be of assistance 
to L. D. in his difficulty with bearings 
submerged in water. The company with 
which I am connected, and several other 
paper mills, have obtained good results 
by using oilless bushings, which con- 
sist of bronze sleeves in which open- 
ings in the sleeves are plugged with 
lubricant. These are used in wet loca- 
tions without any lubricant or liquid 
except the water. Most of these instal- 
lations, however, are not subjected to 
any considerable amount of dirt or grit, 
but I suppose if they did they would 
wear out the same as a bearing does 
with dirty oil. However, if L. D. has 
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not already done so, I would suggest 
that he try one or two such bearings. 
‘The cost would be low. 

Plant Engineer, ’ H. D. FISHER. 
New Haven Pulp & Board Co., 

New Haven, Conn. 


* * *& 


My suggestion to L. D. is that he 
use lignum vite bearings if they are 
to operate under water. Bearings of 
this material are used in hydro work and 
‘tthe wood is often referred to as “nigger 
heads.” 1 know of instances where this 
‘wood has been in ‘service for nearly 
thirty years on hydro units and is 
still good. The wood is expensive and 
should be kept under water until used, 
or it will crack. Also, it is the heaviest 
of all woods and care must be used in 
installing it so that the water, which 
for it is a natural lubricant, will reach 
all surfaces of the bearing. 

Lignum vitz is a hard wood but may 
‘be fitted to a bearing with a hack saw 
and bearing scraper. Also, a good 
machinist can mill it. I would recom- 
mend it as giving exceedingly good 
service under the conditions mentioned 
by L. D. E. J. MORRISSEY. 


Chief Electrician, 
Western United Gas & Electric Co., 
Aurora, Ill 


x* * * # 


Water has no lubricating qualities 
and, therefore, bearings which are im- 
mersed in it for all or part of the time 
‘are likely to suffer. Bearings such as 
described by L. D. offer a problem that 
has not been solved satisfactorily for 
several reasons. 

No engineer will deny that it would 
be possible to keep water out of a 
bearing, any more so than it is pos- 
sible to keep oil in them and away from 
adjacent parts, such as the windings 
of the motor, but the cost of the elabo- 
rate construction required would sel- 
dom be justified. The second factor in 
importance is that of care: although 
satisfactory means of lubrication may 
be provided, neglect of this for a single 
period of operation may start cutting 
or wear which will continue to grow 
worse. 

When a shaft or shaft bearing be- 
‘comes scored, the oil passages invari- 
ably become clogged, which prevents 
the: entrance of any more lubricant, 
that otherwise might keep the surfaces 
in shape. Often, a scored shaft or 
bearing provides an opening’ through 
which water can enter and dilute or 
displace the lubricant, which action will 
quickly result in excessive wear. 

The writer has had over 15 years’ 
experience with shafts that were run- 
ning in water and water solutions. 
The longest period of immersion noted 
was 11 years for a 3-in. shaft carrying 
heavy loads and running at 120 r.p.m. 
in babbitt bearings. We found that 
better operation was secured by using 
cast-iron journals in the babbitt, rather 
than steel shafting. To permit this, 
the fixtures were cast with extended 
hubs about 44 in. in diameter by 8 in. 
long which were turned to form a shaft 
and ran in the babbitt. This gave 
better and smoother running than on 
the shafts direct, because steel pitted 
badly ‘in the liquid, which contained a 
good deal of vegetable matter. The 
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parts would run for ‘years, but when 
the bearing wore the pitted journals 
scored more rapidly and the babbitt 
had to be renewed. This finally raised 
the maintenance cost to a point where 
the renewal of all of the worn parts 
Was necessary. 

The question asked by L. D. does not 
state whether it is a plain or packed 
bearing which gives trouble. If it is 
a packed bearing, outside packing will 
be used, of course, and of a stuffing 
box construction best suited for the 
purpose. The simplest type of con- 
struction for the bearing section of a 
plain bearing (not a packed bearing) 
is the best. 

Where it is improbable that gravity 
or pressure lubrication will receive 
much attention, it is better to make no 
provision for lubrication and to spend 
in many other ways the amount it 
would cost. 

Stainless steel shafting is now made 
by at least one mill and a number of 
concerns produce bearing bronzes that 
are impregnated with a lubricant or 
have a base composed of one of the 
white metals. 

The writer would use a combination of 
stainless steel and this bronze bearing, 
thus obtaining a longer shaft life be- 
fore corrosion begins, and a bearing 
material that would not need lubri- 
cation. 

These bearings should be given a 
greater area than for similar bearings 
not operating under water, but they 
should be so installed that even an un- 
skilled mechanic could make any re- 
placements when necessary. Without 
knowing further details, I believe that 
this construction would be superior to 
one more complicated and, also, it 
would save money. 

Anti-friction bearings can be em- 
ployed satisfactorily if the machine will 
stand the expense of mounting and 
protecting. That it is possible to do 
this is proven by the widespread use 
of ball bearings in centrifugal pumps. 
A study of these might reveal a plan 
that could be simplified and used to 
advantage. 

A bearing that has stood the test of 
years in pump work is one in which 
the shaft is completely encased ina 
non-ferrous sleeve until it is entirely 
outside the water zone. That this is 
imperative for all ordinary steels is 
well illustrated on automobiles. No 
matter what price car, the water pump 
leaks after a time. Tightening up the 
gland will help for a short time only, 
because the bare steel shaft corrodes 
and, as this progresses, the water 
enters the stuffing box and the packing 
cannot be kept tight on the rough or 
eccentric shaft. 

The sloppiest job the writer ever 
worked on was in maintenance work 
in a paper mill, where practically all 
shafting and machine parts were in 
water or subject to drip. The Master 
Mechanic simplified the maintenance 
because he insisted that all work be 
put in so that it could be taken out 
easily after parts had rusted together 
or corroded loose. The results showed 
this to be a good plan. 

DONALD A. HAMPSON. 
Plant Superintendent, 


Morgans & Wilcox Mfg. Co., 
Middletown, N. Y. 
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Why Do These Motors Stall?—The motors 
on two Yale and Towne electric hoists 
are giving us trouble and I wish someone 
would tell me how to remedy it. One 
hoist is of 1-ton capacity and is driven by 
a 220-volt, three-phase, 60-cycle, six-pole 
motor. The other hoist is of $-ton ca- 
pacity and is also driven by a three- 
phase, 220-volt, 60-cycle motor. If a 
load of 200 Ib. or more is placed on the 
hooks the motors will stall, although they 
seem to run at full speed at no load. This 
trouble started suddenly. The mechani- 
cal part of the hoists has been inspected 
and appears to be in good condition. Your 
suggestions will be very welcome. 

Iola, Kan. T. ‘Re. 


In reply to T.R.P.’s question, my 
advice would be first to measure the 
line voltage, as there is undoubtedly 
something wrong with the voltage at 
these motors. I once experienced prac- 
tically the same trouble, due to the 
fact that someone had reconnected the 
motors for a different voltage without 
changing the nameplate data. 

If the line voltage is found to be 
normal, the best thing to do would be 
to get an experienced winder to locate 
the trouble. 


Chief Electrician, 
Premier Coal Co., 
Middlesboro, Ky. 


* x #e #& 


C. L. UMBERGER. 


It would appear that the trouble 
which T.R.P. is having with the two 
Yale & Towne electric hoist motors is 
due to poor contact between the rotor 
bars and rotor end rings. It is quite 
possible that this trouble may be 
remedied by welding the bars to the 
end rings. If this cannot be done, it 
will undoubtedly be necessary to obtain 


new rotors. 
Sales Engineer, M. E. HALL. 


Electro Dynamic Co. 
Bayonne, N. J 


* * * * 


In answer to T.R.P.’s question I 
would suggest that if he will look 
closely at the rotors of these motors, he- 
may find small cracks opened up in the 
laminations; by clamping or pressing 
these together, and tightening up the 
rotor rivets, his trouble will disappear. 

We have had several of these motors 
behave this way, and cured the trouble 
as stated above. Yale & Towne now 
make a cast rotor for their hoist motors, 
and I would advise T.R.P. to secure 
these new rotors, if his hoists are re- 
ceiving very hard usage. 

N. Tonawanda, N., Y. S. P. Cary. 


* * * * 


T.R.P.’s question indicates trouble 
at the current source; more than likely 
there is a bad contact on a switch, fuse 
or the connection to the trolley wire. 
It does not stand to reason that both 
motors would develop the same identical 
trouble at the same time. An open- 
circuited rotor, or badly worn bearings 
could cause this trouble, but T.R.P. 
stated that the mechanical parts of the 
hoists are in good condition. Another 
possible cause of trouble is that the 
motors may not be receiving full 
voltage. 

I remember a very puzzling trouble 
that developed in a pump motor instal- 
lation. The motor ran normally when 
unloaded, but as soon as the load was 
applied the motor would come to a 
standstill. The voltage was supposed 
to be 220, but we found that it really 
was only 160. 
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The voltage should be measured while 
both motors are running with loads. 

As another possibility the trans- 
former that furnishes current may be 
defective. 
Birmingham, Ala. 


G. H. EMERSON. 
lo ae oe 


Cause of Heating of Fuse Studs—What 
causes heating of fuses and studs on our 
switchboard panel, which is built for 
three-phase, four-wire distribution? The 
studs and fuses, which are standard 
make and rated at 600 amp., heat to the 
danger point and three fuses have been 
blown at a load of only 400 amp. The 
panel on which the studs are mounted 
is of slate and the spacing and carrying 
capacity of studs and busbars is more 
than the Code requires. We have aligned 
the studs and fuses so closely that a piece 
of flat steel .001 in. in thickness cannot 
be pushed in at any point between the 
clips and fuses. Suspecting loose con- 
tacts to be causing the heat, we have 
used wood clamps on the fuses and clips 
with no result. Reducing the load from 
400 amp. to 200 amp. does not lower the 
temperature to a point permitting the 
hand to be placed on the fuse clips. 
There are no iron washers on the studs 
and renewable fuses of standard and 
reliable manufacture are in use. The 
neutral fuse, however, does not heat. 
Our voltage is 220 volts across the phases 
and 127 volts from neutral to any phase. 
Can this heating be caused by mineral 
veins in the slate panel? It is impossible 
to feel any current in the slate by 
wetting the hands and placing them on 
the slate. The heated area does not 
extend back more than 10 in. from the 
fuse studs and does not reach the main 
bus which is composed of two 3-in. x 3-in. 


busbars. I shall appreciate your help on 
the problem. 
Elgin, Il. A. B. A. 


Replying to A. B. A., it is possible 
that mineral veins in the slate panels 
will affect the heating of fuse studs, 
but I am of the opinion that the contact 
surface is the real cause of the trouble, 
either in or without the fuse. A cur- 
rent of 600 amp. requires a good-sized 
contact surface on the studs. Why not 
try parallel operation of the fuses? 

A mistake is often made in fuse rat- 
ing when doubling or tripling of links: 
six 100-amp. links will not properly 
take care of 600 amp.; so due allow- 
ance should be made when parallel 
operation of fuses is used. A larger 
allowable carrying capacity of fuse 
contacts should lessen fuse troubles. 


Chief Electrician, E. J. MORRISSEY. 
Western United Gas & Electric Co. 
Aurora, IIl. 


° 


* * *& &* 


Referring to A. B. A.’s trouble with 
fuse clips, we have had somewhat the 
same trouble except that we did not 
have renewable fuses. Our circuits are 
straight three-phase, with no neutral. 
The circuits were fused for 400 and 600 
amp. The studs and clips would get so 
hot that they would set fire to the fuse 
casings before the fuse would blow. 

We traced our trouble to poor con- 
tact between the fuse and the clip; so 
now, by frequent inspections we find 
the fuses that are heating before any 
damage is done. Immediately upon the 
first sign of heating, the fuse is taken 
out and both clip and fuse block are 
polished with very fine sandpaper. If 
this is done before the clip gets so hot 
that the temper is taken from the cop- 
per, no further trouble will result. 

But, if you don’t get them in time, 
and the copper gets so hot that it 
colors up and starts to scale, it is al- 
most impossible to get the clips back 
to normal. 

We had so much trouble with our 
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heavily-loaded circuits, before we found 
the remedy, and had so many fuse re- 
newals that we have replaced all of our 
fuse panels with oil circuit breakers, 
but even these cause some trouble. 
Marblehead, Mass. HAROLD H. STEELE. 


* * * * 


With reference to A. B. A.’s question, 
there is a possibility that a current of 
400 amp. is too heavy for the capacity 
of the studs, that is, that the current 
density is high compared to the area 
of the stud. This density should not 
be over 1,000 amp. per sq.in., prefer- 
ably 800 amp. Also, if the studs are 
solid, that is, not laminated, with 60- 
cycle alternating current the eddy cur- 
rent losses in the copper may be rather 
high and indicated by heating. It is 
not likely that current leakage is caus- 
ing this heating. 

Another possibility is that the cables 
connecting to these studs are smaller 
than should be used. If these are less 
than 500,000 circ.mil the cables may be 
heating and this heat, being carried to 
the studs, heats up the fuse terminals 
so that they blow, not from over- 
current, but from conduction of heat 
to the fuse links. 

I have in mind one case where 525- 
amp. links in 400-amp. fuse cases blow 
frequently with only 300 amp. in the 
circuit. A 250,000-circ.mil cable is used 
in this installation. 
East Cleveland, Ohio. 


* * * & 


L. T. JOHNSON. 


Changing Single-Phase Motor for Three- 
Phase Operation—I have a General Elec- 
tric, form C, 60-cycle, 220-volt, 1-hp., 
single-phase, 1,800-r.p.m., motor con- 
nected as shown in the a 
diagram. The armature has 36 slots, an 
36 coils, having 20 turns of No. 19 wire 
wound two in parallel. The coils are 
arranged in groups of 4 and 5 coils per 








1-8 Coil pitch 
20 Turns 
No./9, 2par: 











group as shown. (1) How should this 
winding be connected for use on a 
single-phase supply? (2) It is desired to 
connect the motor and operate it from 
a three-phase supply. Is it possible to 
change or reconnect the winding to 
secure this result? I shall greatly ap- 
preciate any information or help that 
readers can give me about this motor. 
Brooklyn, N. Y. W. M. 
Answering W. M.’s second question, 
he can change his two-phase motor for 
three-phase operation by the dead-coil 
method. The horsepower will ‘then be 
about 85 per cent of its present rating. 
When running as a three-phase motor, 
its running temperature will be slightly 
greater because the motor will be op- 
erating at 96 per cent of its normal 
voltage. 
In the dead-coil method of changing 
from two to three phase, 80 per cent of 








Vol.84, No.11 





the coils should be used, or 28.8 coils, 
according to the formula. Since this 
number is not divisible by 12, I would 
recommend using 30 coils. By so doing 
a satisfactory arrangement of these 30 
coils may be obtained by grouping them, 
2, 8, 2, 3, 2, 8, 2, 8, 2, 3, 2, &. “This 
grouping allows ten coils per phase. 
According to the figures which were 





Method of grouping coils of a 
single-phase motor that has been 
reconnected for three-phase oper- 
ation. 





derived from a formula we should have 
9.6 coils per phase; so by operating with 
ten coils per phase the result obtained 
is practically the same as though the 
motor operated at a lower voltage with 
9.6 coils per phase. 

Two No. 19 d.c.c. wires may be 
wound at the same time, using 16 turns 
to a coil. An even grouping is obtained 
py allowing three coils per group. 

As shown in the accompanying illus- 
tration, the single delta connection 
should be tried first, and if this ar- 
rangement does not work properly, use 
the single star connection. 
Birmingham, Ala. G. H. EMERSON. 


* * * * 


W. M.’s inquiry indicates that the 
motor is a two-phase machine with an 
ordinary squirrel-cage rotor. This is 
an old type motor wherein the neces- 
sary revolving field. for starting on 
single phase is obtained by means of 
phase displacement in the two stator 
windings. The starting connections are 
shown at A in the accompanying dia- 
gram, and at B are shown the running 
connections. 

The connections shown in B are 
brought about by opening switch d 
which cuts the reactance X out of the 
circuit, and closing switch e shunts the 
resistance R out of the circuit. 

Two single-pole knife switches may 
be used to open and close the above cir- 
cuits, but a double-pole, double-throw 
switch is preferable for then only one 
handle needs to be manipulated. 

In view of the fact that the coil X 
and resistance R will be used to carry 
15 or 20 amp. for only a few seconds 
during starting, the size of the wire 
used in these two coils can be smaller 
than would ordinarily be used for con- 
tinuous duty. 

If it is desired to use this motor on a 
three-phase circuit, it will be necessary 
to use a “T” connection as shown at C. 
You will notice from the diagram that 
the reactance and the resistance are 
not required when the motor is oper- 
ated on a three-phase circuit. 

In diagram C of the accompanying 
illustration the midpoint of phase wind- 
ing 1 is connected to one end of phase 
winding 2, and 18.4 per cent of phase- 
winding 2 is cut out. Since 13.4 per 
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cent of 36 coils is nearly five, the closest 
approximation to the exact reduction 
required will be obtained by cutting out 
six coils. The best way to reduce the 
phase 2 windings is to cut out coils 


Phase /--... 








K220V- sa 
<-- 220-4--: 
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Method of operating a two-phase 
motor from a single-phase or three- 
phase power supply. 


The single-phase starting connections 
are shown at A, and at B are shown 
the single-phase running connections. 
The connections after a single-phase 
motor has been reconnected for oper- 
ation on a three-phase circuit are 
shown at C. 
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from the four groups, say two coils 
from each group of five coils, and one 
coil from each group of four coils. 


Commercial Engineer, J. B. HOLSTON. 
Wagner Electric Corp., 
Chicago, Ill. 


* * * 6% 


In reply to W. M.’s second question 
it seems to me that the motor is of 
the two-phase type. If so, it is pos- 
sible to convert it from two phase to 
three phase, although it would be better 
to design the winding for a _ three- 
phase supply circuit. 

In this case certain dimensions should 
be ascertained before rewinding, such 
as the axial length of the laminations 
in inches, the diameter of the bore in 
inches, width and depth of slot, and 
So on. 

In changing the windings over to 
three phase, eliminate or cut out one- 
fifth of the coils in one phase and then 
connect one tap of the remaining part 
of this phase to the center of the other 
phase. 

This will give us two ends from 
one coil group and one end from the 
other coil group, providing three ends 
which are available for the three-phase 
service supply. 


Chief Electrician, 
Premier Coal Co., 
Middlesboro, Ky. 


C. L. UMBERGER. 


x * * & 


Burned Spots on Collector Rings—We are 
having considerable trouble from burned 
spots on the collector rings of the field 
of a 300-kva., three-phase, 240-volt, 25- 
cycle alternator. These spots are about 
the size of the brush faces and I am at a 
loss as to what may cause them. Can 
any readers tell me causes for this 
trouble and also suggest remedies for it? 
I shall be grateful for any information 
that readers can give me. 

Petersburg, Va. J. W. 


Replying to J. W., the condition 
described is usually caused by faulty 
field discharge equipment, or by im- 
proper manipulation on the part of the 
operator. 

Sometimes this condition is brought 
about by a field discharge resistor of too 
high resistance, or again the resistor 
may be burned out or damaged. 
Electrical Engineer, R. P. Drent. 


Park City Mining & Smelting Co. 
Park City, Utah. fe 
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Answering J. W., burned spots on 
collector rings may be caused by light- 
ning coming in on the machine, or by 
the application of other high potentials 
when the machine is running. Burned 
spots may also be caused by leaving 
the alternator shut down with the field 
current on. Chattering brushes have a 
tendency to burn the rings, but the 
burning is distributed about the ring. 
Loose brushes cause this chattering. 
The only remedy to be recommended is 
to true up and polish the collector 
rings, being particularly careful when 
working on a steel ring. 

Chief Electrician, E. J. MORRISSEY. 


Western United Gas & Electric Co. 
Aurora, Ill. 


* * * 


In answer to J. W.’s question, I have 
experienced similar trouble which in 
one case was caused by the exciter cur- 
rent being turned on the collector rings 
of the fields before the field was rotating, 
and at another time the burned spots 
on the collector rings were caused by 
the exciter current being left on after 
the a.c. generator was shut down. 

I would suggest that J. W. test his 
field winding and his collector rings for 


grounds. H. J. ACHEE. 
Chief City Electrician, 
Woodward, Okla. 

ee: & 4% 


In reply to J. W., we have had the 
same kind of trouble on a 250-hp., 
220-volt synchronous motor. 

The trouble appeared on one ring 
only, in the form of fiat or low spots, 
about the size of the brushes, and 
spaced about the same distance apart 
as the brushes. We first tried to elimi- 
nate the spots by sandpapering the 
ring with a block. This helped a little, 
but the sparking would stop only for a 
day or so. 

Next we tried putting on new 


brushes and sanding them in very care-. 


fully, but this did no good. We also 
tried more tension and then less ten- 
sion on the brushes, but this did not 
help. 

The motor manufacturer’s represen- 
tative said this trouble did not happen 
often, but when it did it was very hard 
to correct, and that sometimes the only 
way to overcome the trouble was to 
change the polarity of the brushes. 

Finally, as a last resort, before 
changing the polarity of the brushes, 
I experimented with the angle of the 
brush-holder: that is, by tipping or 
swinging the brush-holders so that one 
brush-holder was nearer the ring than 
the other holder. 

After several trials, I found a posi- 
tion where the sparking stopped en- 
tirely and since then, for a period of 
several months, there has been no more 
brush trouble. One brush-holder is now 
about zy in. nearer the ring than the 
other holder. 

Before finding a remedy:to prevent 
burned spots on the slip rings, a set of 
brushes would last only a month, while 
the set of brushes put in soon after the 
sparking was stopped as yet shows no 
signs of wear after 6 mo. of service. 

I do not- know what caused the spots, 
although there seemed to be low spots 
on the ring. This ring is now taking a 
fine polish, all the sparking has stopped, 
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and the trouble appears to be cured. 
The trouble did not show, up at first, 
but appeared about 3 mos. after the 
machine was put in service. The 
trouble was confined to one ring only. 
The other ring has given no trouble, 
and the original brushes on this ring 
are still in use. 

Marbléhead, Mass. HaRoLp H. STEELE. 


ae elt ae 


Lightning Protection for Short Overhead 
Power Line.—We have a 3,300-volt two- 
phase, 25-cycle, 80-amp. transmission line 
running a distance of 1,080 meters from 
our substation to the mouth of our cop- 
per mine. At the shaft, this line is 
spliced to a lead-sheath cable which goes 
down the shaft a distance of 200 meters 
where it is connected to a switchboard 
that supplies other feeders radiating 
through the mine. The wire and cable 
used for this transmission line are No. 
00 B. & S. gage. The elevation of the 
country through which the line runs is 
approximately 4,100 meters above sea 
level. As the overhead line must have 
good lightning protection, I wish to in- 
stall choke coils and lightning arresters 
at both ends of the line, but I have heard 
that choke coils should not be installed in 
connection with lead-sheath cables. Why 
is this? Won’t some reader tell me how 
to protect this overhead line against 
lightning? We now have an oxide film 
arrester at the substation and a com- 
pression chamber multi-gap arrester at 
the shaft mouth, where the overhead line 
is connected to the lead-sheath cable. Is 
this sufficient protection? Should I not 
use choke coils both at the mine mouth 
and at the substation? What lightning 
protection would readers recommend for 
this transmission line? 

Pulacayo, Bolivia. €: kx. €. 

In answer to C. L. C., it would seem 
that the best protection could be ob- 
tained by running a }-in. stranded guy 
wire over the phase wiresson the trans- 
mission line poles, grounding this static 
wire at both ends and at its center. 
This static wire should take care of 
most of the lightning. : 

Very strong choke coils should be 
used at each end of the transmission 
line, and C. L. C. should be sure to con- 
nect the lightning arresters ahead of 
the choke coils, but no coils should be 
connected to the static wire. 

I would recommend the types of ar- 
resters mentioned by C. L. C€. always 
using a choke coil where an arrester Is 
used. Arresters might be also installed 
on both primary and secondary sides of 
the substation, care being taken to see 
that the ground wire is not smaller 
than No. 4 B. & S. gage copper wire, is 
well grounded and that all joints are 
soldered. 

If C. L. C. does not care to go to the 
expense of installing the static wire he 
will increase the protection of his trans- 
mission line by installing choke coils 
as previously explained. 

Chief City Electrician, H. J. ACHEE. 

Woodward, Okla. 


* * %* * 


Replying to C. L. C., it is in general 
not considered good policy to install 
choke coils in connection with lead- 
covered cables which are more than 
half a mile long. 

The inductance of a choke coil has a 
tendency to introduce a resonant volt- 
age, due to the capacity of such a 
cable, which would be very undesirable. 

From the description of the installa- 
tion, it would seem, under the condi- 
tions existing, that the installation is 
fairly well protected. R. P. DIEHL. 
Electrical Engineer, 


Park City Mining & Smelting Co., 
Park City, Utah. 
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I would install a static wire ground- 
ing it at evesy post, and also connect a 
choke coil at each end of the power 
line together with oxide film lightning 
arresters in addition to the static wire. 
This arrangement should provide 
enough protection. 

The static wire that I referred to is a 
copper wire supported about 3 ft. above 
the power line for the purpose of pick- 
ing up lightning; while it is not the 
usual practice to ground this wire at 
every post, it would be advisable in 
C. L. C.’s case. 


I can see no ill effect that would 


result from using choke coils with lead 
cables, as the lead sheath is itself a 
very good choke coil, as many have 
unfortunately discovered in enclosing 
ground wires in conduit. 

Chief Electrician, E. J. MoRISSEY. 


Western United Gas & Electric Co., 
Aurora, Illinois. : 


* * * * 


In reply to C. L. C., choke coils on 
the substation end of the transmission 
line, between the arresters and the 
apparatus, will furnish greater pro- 
tection. 

Choke coils should not be installed in 
connection with long, lead-covered 
cables because the combination of the 
reactance of the coil with the capacity 
or condenser effect of the lead-covered 
cable may be such as to produce a con- 
dition of resonance, with destructive 
effect in case of line disturbances. 
Also, if C. L. C.’s cable is wire armored 
in addition to*being lead covered, or is 
installed in iron conduit, the cable will 
produce a sufficient choking effect to 
force the discharge through the ar- 
resters to ground. 

I believe that the pellet-type oxide 
film or auto-valve arrester is prefer- 
able to the compression type for posi- 
tive protection, and at an altitude of 
4,100 meters it might also be well to 
install a set of arresters near the mid- 
dle point of the transmission line. 

East Cleveland, Ohio. L. T. JOHNSON. 
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Grouping of Wires in Conduit for Two- 
Phase System—I have installed .some 
8-in. conduit runs, to be used for two- 
phase power supply circuits. These con- 
duit runs are about 25 ft. long. In them 
I wish to place 500,000-cire. mil cables 
and since it is possible to get only three 
cables of such size in a 8-in. conduit, it 
will be necessary to group the cables in 
two conduits. Will it be satisfactory to 
place _the two -A-phase cables in one 
conduit and the two B-phase cables in 
the other? In a three-phase system, this 
should not be done; hence, I am doubtful 
about doing it with two-phase cables. 
Would it be preferable to place one 
A-phase cable and one B-phase cable in 
each conduit? If so, which of the two 
B-phase cables should be placed in one 
conduit with the first A-phase cable? 
Please give me some information on these 
points. 

St. Lambert, Quebec, Can. J. M. 


Referring to the question asked by 
J. M., if he puts one wire of the A phase 
and one wire of the B phase in separ- 
ate conduits, he will have trouble. In 
addition, the National Electric Code 
will not permit doing this. 

To avoid trouble, place the wires of 
A and B phases in the same conduit; 
otherwise there will probably be heat- 
ing caused by induced currents in the 


conduits. H. J. ACHEE. 
Chief City Electrician, 
Woodward, Okla. 
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Size of Motor Required to Operate Draw- 
bridge—I wish to know_how to deter- 
mine the size and speed of motor re- 
quired to operate a drawbridge that 
is now operated by a steam engine. 
The diagram shows the general layout 
of the bridge. It weighs about 140,000 
lb. and travels 70 ft. in 45 seconds. 
It is supported on four steel wheels 
30 in. in diameter with a 12-in. face, 
running on steel rails. The bridge is 
pulled back and forth by a steel cable 
running on a drum which is driven by 
the engine through a gear reduction; 
this could be changed to a worm gear 
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if necessary. ‘The speed of the engine 

is 420 r.p.m. while the drum turns at 

10 r.p.m. I do not know the horse- 

power of the engine, nor is it equipped 

to take an indicator card, but the fol- 
lowing data may help: Duplex engine 

(both cylinders receive same_ pres- 

sure); steam pressure, 50 Ib. per sq. 

in.; cylinders 8 in. diameter by 10-in. 
stroke ; speed 420 r.p.m.; non-condens- 
nee will be necessary to use a two- 
phase, 60-cycle, 550- or 2,200-volt motor. 

I shall be very grateful for any help 

readers can give me. 

Quebec, Que., Can. Ww. S. B. 

Referring to W.S.B.’s inquiry, there 
is certain information lacking, which 
must be assumed, and other informa- 
tion given that does not check. 

The speed of the cable drum is given 
as 10 r.p.m., but with an engine speed 
of 420 r.p.m. the speed of the drum 
should be: 420 r.p.m. xX (42 + 126) 
x (15 + 46) x (13 + 50) = 11.87 
r.p.m. 

The bridge travels 70 ft. in 45 sec. 
which is on the basis of 93.3 ft. per 
min. In this case the cable drum would 
have a circumference speed of 9.5 x 
11.87 = 112.7 ft. per min. This speed 
does not check with the bridge travel 
of 70 ft. in 45 sec. The given circum- 
ference of 9 ft. 6 in. is probably the 
extreme outside measurement and not 
the pitch circumference of the cable. 
Assuming 70 ft. in 45 sec. to be correct, 
the pitch circumference should be: 
93.8 + 11.87 = 7.86 ft. 

The problem can be attacked from 
two angles: First, by determining the 
horsepower of the steam engine; and, 
second, by calculating the horsepower 
required, basing these calculations on 
the load, friction, and speed of the 
bridge. The two answers thus obtained 
will serve as a general check, one 
against the other. 

The horsepower of the steam engine 
may be determined by the use of well- 
known formulas which need not be 
worked out here, but which indicate 
that the engine is developing about 
81 hp. 

Now, to determine the horsepower 
required, based on the load, friction and 
speed, assume the weight of the bridge 
proper as 140,000 lb., and that this load 
is carried by the two centrally-located 
wheels. Then each wheel supports 70,- 
000 lb. on its bearings. Taking the 
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weight of each wheel as 1,000 lb., the 
pressure at the rail is then 70,000 + 
1,000 = 71,000 lb. 

The coefficient of rolling friction for 
ordinary tracks varies from 0.003 to 


0.005. Let us use the value 0.005. 
Then, P = Wf ~ R, where P = pull 
in lb., W = weight or load in lb., f = 
0.005, R = radius of wheel in ft. Solv- 
ing, P = (71,000 x 0.005) + 1.25 = 
285 lb., approximately. For both cen- 
ter wheels the pull would be 2 X 285 
== 570 Ib. 

Next, consider the load on the rear 
wheels. The counterweight is 61,000 
lb., and since we assumed that the 
weight of the bridge proper was car- 
ried on the two centrally-located 
wheels, the two rear or end wheels 
would carry only the 61,000 lb. Of 
course, as an actual fact, we know that 
the end wheels also carry part of the 
bridge weight, but what is added to 
one set of wheels is subtracted from 
the other set; therefore, to simplify 
matters we can follow the above as- 
sumption. 

Assuming that each wheel weighs 
1,000 lb., the load carried by each rear 
wheel is (61,000 + 2) + 1,000 = 31,- 
500 lb. on the rail. P = (81,500 x 
0.005) ~- 1.25 = 126 lb. pull. For both 
rear wheels, the pull would be 2 x 126 
= 252 lb. 

The total pull, required to overcome 
the wheel-to-rail friction, at the cen- 
ter of the wheels or cable is 570 + 252 
= 822 lb. 

The friction of the journals will be 
considered next. The center wheeis 
carry 70,000 lb. each, and assuming a 
coefficient of friction of 0.2, the fric- 
tion is, 70,000 x 0.2 = 14,000 lb. For 
both wheels, the friction load is 2 x 
14,000 = 28,000 lb. 

The end wheels carry 61,000 lb. or 
30,500 Ib. each. The journal friction 
on one of these wheels is 30,500 x 9.2 
= 6,100 lb. For the~two wheels, 
6,100 x 2 = 12,200 lb. The total re- 
sisting force of the bridge equals the 
sum of the following: 

570 lb., rolling friction center wheels 
282 lb., rolling friction end wheels 
28,000 lb., journal friction center wheels 
12,200 lb., journal friction end wheels 





41,022 lb. = total resisting force. 

Now let us consider the force P re- 
quired to accelerate the bridge to the 
speed of 93.3 ft. per min., which is 1.555 
ft. per sec. Assume that the bridge 
starting from rest requires 1 sec. to 
attain the speed of 1.555 ft. per sec. 
Then the acceleration is 1.555 + 1 = 
1.555 ft. per sec. per sec. The distance S 
traveled by the bridge during accelera- 
tion is, (1.55 x 1?) + 2 = 0.775 ft. 

Then, FS = (WV*) + 2g; where W 
= weight of bridge plus three-quarters 
of the weight of the wheels, or a total 
of 204,000 lb. V = velocity in ft. per 
sec., g —= 32.16, S = ft.; solving, FS = 
(204,000 « 1.5557) + (2 x. 32.16) = 
7,676. S — 0.775. Then F = 7,676 + 
0.775 = 9,905 Ib. 

The total pull on the cable equals 
the force required to accelerate the 
load plus the retarding forces of fric- 
tion, or, P = 9,905 + 41,022 = 50,927. 
Hp. = (P X S) + 550 = (50,927 x 
0.775). + 550 = 72 hp., nearly. 

The next unit to consider is the 
cable drum, which I assume to be 7.86 
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ft. pitch circumference so as to agree 
with the other data given in the prob- 
lem. Assume the weight of the drum 
with a 4-in. diameter shaft to be 1,000 
Ib. Since the bevel gear, which drives 
the drum shaft, exerts a torque at 
right angles to the pull of the cable on 
the drum, the pressure or load on the 
bearings of the drum equals: 

W = V50,9277 + (50,927 + 1,000)’ 
= 738,000 Ib. nearly. 

Hp. = (3.14 x 0.2 x 78,000 x 4 x 
12) + 396,000 = 5.5 hp. Then the 
total horsepower at the drum drive 
shaft is 72 + 5.5 = 77.5 hp. 

There are three sets of gears, and 
assuming that each set, including 
bearings, operates at an efficiency of 
95 per cent, the total efficiency of the 
three sets would then be 0.95 x 0.95 «x 
0.95 = 0.86 per cent. Then 77.5 ~ 0.86 
= 90 hp. required at the steam engine. 

This result checks within 10 per cent 
of the calculated horsepower of the 
steam engine, and I believe this result 
is a comparatively close check. 

The three sets of gears and shaft 
could be eliminated and a planetary 
spur gear speed transformer connected 
directly to the drum shaft on one side, 
with a 1,200-r.p.m. motor on its other 
side. Considering the service of the 
bridge to be intermittent, a 75-hp., 
1,200-r.p.m., 550-volt, two-phase, 60- 
cycle, slip-ring motor could be used. 

For the electric control, a drum- 
type controller could be used in con- 
nection with a panel containing a main 
switch, two overload switches and a re- 
lay for operating in conjunction with a 
limit-switch placed at each end of the 
bridge. When the bridge is near 
either limit, the motor can be reversed 
or the bridge may be slowed down by 
operating the drum handle. If the 
bridge is operated frequently, and the 
operating time is an important con- 
sideration, then a brake can be used at 
the motor for stopping. 

Engineer, E. H. LAABs. 


The Cutler-Hammer Mfg. Co., 
Milwaukee, Wis. 
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Wiping Lead Joints in Lead-Sheath Cable. 
—I should like to have readers give me 
some information on how to go about 
wiping joints in lead-covered, three-con- 
ductor, 2,300-volt cable. I should like 
to know how to prepare the joint for 
wipine what materials should be used, 
how to wipe the joint, and any precau- 
tions that should be observed in wiping 


the joint. 
Benoit, Ala. G. E. W. 


In reply to G.E.W.’S question it can 
be said that wiping joints is an art. 
It requires months of practice, and 
results in many burnt fingers and 
spoiled sections of cable. It is not 
r_adily taught by books, but rather by 
apprenticeship to a_ skilled worker. 
After paying close attention to his 
methods, much patient practice is re- 
quired on the part of the apprentice 
before he can successfully wipe joints. 

If it is possible for you to secure a 
lead worker, a good plumber or a tele- 
phone cable splicer, I would recommend 
such procedure as most advisable. 

A plumber, if a good lead worker, 
will be able to wipe the joints that need 
attention and at the same time can give 
much valuable instruction. He may, 
however, spoil the insulation by apply- 
ing too much heat for he is accustomed 
to using half-and-half solder, a mixture 
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of half lead and half tin. Wiping solder 
for cable splicing should be done at a 
temperature which is lower than is cus- 
tomary with regulation plumbers’ 
solder. A solder composed of one part 
tin and two parts lead, that fuses at 440 
deg. F., can be used for cable work, 
although some workers prefer a still 
lower working temperature. In order 
to lower the working temperature under 
440 deg. F. a quantity of bismuth may 
be added. Equal parts of tin (pure), 
lead, and bismuth will lower the work- 
ing temperature to 250 deg. F. An ex- 
perienced man, working in a shielded 
place which is free from drafts, can pro- 
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Method of preparing a cable joint 
for wiping. 

At the left the cable and sleeve have 
been shaved with shave hook and the 
bright surface covered with tallow to 
prevent oxidation, The right-hand 
illustration shows the completed joint. 





duce satisfactory results with a great 
deal less bismuth than a less skilled 
workman. With the proportions of the 
soider in the vicinity of three parts tin, 
three parts lead, and one part bismuth, 
the melting point will be 310 deg. F. 
It is desirable to keep the melting point 
low so that the joint may be wiped 
quickly without danger of too much 
heat running into the cable and weaken- 
ing the insulation. 

The wiping is done with wiping 
cloths. These can be purchased in va- 
rious sizes and several will be needed. 
R. M. Starbuck & Sons, Hartford, Conn. 
and J. W. Johnson, Wheaton, IIl. sell 
wiping cloths. Also both firms handle 
publications on wiping joints and 
plumbing work. 

For each joint, the quantity of solder 
varies according to the size of cable and 
the skill of the worker. This quantity 
generally varies from #3 to 2 lb. of 
solder per joint. Mutton tallow or tal- 
low candles may be used to prevent 
the bright lead, that has just been 
cleaned, from oxidizing. Other mate- 
rials needed in this work are a good 
firepot or plumber’s furnace, a good- 
sized cast-iron pot, a double-tipped 
ladle which is not too large, a blow 
torch, a soldering iron, a shave hook or 
lead scraper, a compass, a scratch cloth 
or steel brush, soil which may be pur- 
chased in any plumbers’ supply house 
or may be made from lampblack, glue 
and water which should be stirred up to 
a stiff paste, a lead dresser for smooth- 
ing and working lead sleeve, a turn pin 
that is large enough for a sleeve, and 
a drift plug for swaging through the 
sleeve to make it smooth inside, when 
a solid sleeve is used. 

Now make up an experimental splice 
of two cables, insulating the splice well 
with black varnished cambric, and tape 
each spliced conductor by using more 
than enough layers for the voltage to 
be carried. After cutting back the lead 
sheath, cord the conductors or tape 
them together, after which insulate 
them again to a width of 5 or 6 in. each 
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side of the splice. Apply a couple of 
layers of white cotton tape or use one 
layer of asbestos paper and around it 
wrap one layer of the cotton tape; this 
latter combination will provide the best 
heat insulation. You are now able to 
determine the inside diameter of the 
lead sleeve. The sheet lead can be sz in. 
thick, although a yy in. thickness is pref- 
erable. The over-all length of sleeve 
can be determined by measuring across 
the splice from the end of the .lead 
sheath on one cable to the end of the 
lead sheath on the other. The sleeve 
should be from 5 to 10 in. longer than 
the splice depending on how much of a 
lump has been made at the splice com- 
pared to the diameter of the cable in- 
sulation. Generally, the inside diameter 
of the sheath is made only 25 per cent 
greater than the over-all diameter of 
the lead cable. ; 

Next, cut the sleeve out of sheet lead, 
making it about 4 in. longer than the 
length of the splice, and allow 34 times 
the outside cable diameter for the width 
of the piece being cut. Take the lead- 
dresser and beat the lead out smooth. 
Ho!d the lead sheet on a smooth man- 
drel, which is of the diameter of the 
splice, and beat the lead to a tubular 
shape. This tubular sheathing is now 
slipped over the splice, spacing it so 
that the lap at each end will be the 
same. Scrape the sides that lap for a 
distance of 4 in. each side of the lap. 
Scrape and tin this seam with a copper 
bit, using half-and-half solder. Beat 
the ends of the sleeve into a cone shape, 
keeping the surface smooth at each end 
so that it will join tightly to the lead 
of the cable. If you have made a bulky 
splice, it may be necessary to make a 
larger sleeve, or two small “V” cuts 
may be made in the ends of the sleeve, 
although this latter procedure is con- 
‘sidered poor practice when a good job 
is desired. 

Scratch the ends of the lead cable 
with the wire brush for a distance of 
about 14 in. at each joint. Apply the 
plumbers’ soil and then let it dry well. 
Then with the compass make a mark 
around the cable andthe sleeve at a 
distance of 1 in. to 13 in. from the place 
where the sleeve joins the cable as 
shown at the left of the accompanying 
illustration. Then scratch the cable and 
sleeve with a shave hook between the 
compass marks. Cover this cleaned 
surface quickly with tallow, so as to 
prevent oxidation. 

Secure cable and sheath in a frame 
or a vise and proceed to wipe the joint. 
Pour the solder on the soiled sections 
until the sleeve and cable are heated to 
the point at which the solder begins to 
slip off the joint at the bright or tinned 
parts. Pat solder back to top of joint 
with the wiping cloth making certain 
that the bottom and sides are properly 
tinned and wiped. Finally, before the 
solder cools and hardens or begins to 
crumble, wipe or pack the solder into a 
smooth, even, symmetrical lump over 
the entire joint as shown at the right 
of the accompanying diagram, being 
sure to leave no exposed, unsoldered 
seams or holes in the sleeve or cable, 
exception of the vent-hole in the sleeve, 
which must be soldered up last with a 
copper bit. 

It might be well to grease your 
fingers and hands with cup grease so 
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as to prevent the stray solder from 
burning them too severely. Many little 
tricks and twists must be found out in 
practice just the same as one does in 
learning to swim. By pouring solder 
on slowly and evenly over the entire 
soiled section, instead of all in one 
place, much inconvenience will be 
avoided. My last suggestion to you is: 
Don’t burn the solder. AL, FIERS. 
Tampa, Fla. 
* ak * a 


In answer to G.E.W.’s question re- 
garding the wiping of joints on lead- 
covered cable, I could be a little more 
specific in my answer if I knew the size 
of cable involved, whether solid or 
stranded, and the type of insulation, 
whether rubber, paper or cloth. 

Cut the ends of the cables so that the 
wires will have an overlap of at least 
five or six times the diameter of the 
conductor. When removing the lead 
sheath from the ends of each cable, 
allow a distance great enough for the 
conductors to be properly spliced. In 
removing the sheath, care must be 
taken not to injure the insulation of 
the wires. It is customary to make a 
cut around the sheath, gradually in- 
creasing its depth until the lead is cut 
through, or until the lead sheath can be 
broken off by slightly bending the cable. 
Make a cut lengthwise from the circu- 
lar cut to the end of the sheath. Injury 
to the insulation may be avoided by 
keeping the knife tangent to the cutting 
surface. Slightly turn up the ends of 
the lead sheath into the shape of a bell 
mouth. Then wrap the wires with cable 
lacing twine, at the same time working 
the twine up under the lead. 

Select a lead sleeve approximately 25 
to 50 per cent greater in diameter than 
the sheath of the cable and make the 
sleeve from 14 to 20 in. long, this 
length of course depending on the size 
of the cable. The thickness of the 
sheath should be at least as great as 
that of the lead covering of the cable. 
Before slipping the sleeve on the cable, 
each end of the sleeve is thoroughly 
scraped with a shave hook, or knife, for 
a length of about 2 in. and the cleaned 
portion is then thoroughly smeared with 
a good flux, such as stearine or a tallow 
candle. The ends of the cable should be 
similarly treated. After slipping the 
sleeve over the most convenient end of 
the cable, push it back out of the way. 

By using a sharp knife the rubber 
insulation on each conductor can be 
tapéred to a pencil point. Leave a part 
of the conductor slightly exposed for a 
length that is greater than half that of 
the copper connector. If a butt joint 
is to be used, the two ends of the con- 
ductor which are to be spliced, should 
be sweated together and a copper con- 
nector or sleeve of the proper dimen- 
sion can be used. While the connector 
joint is by far the most common, 
stranded conductors may be joined by 
cutting the wires alternately long and 
short, and then fitting the ends of the 
two conductors into one another. After 
the joint is bound by small gage wire, 
it is covered with solder and then wiped 
off so as to leave no sharp projections. 

The next step is to insulate the wire 
connections. The usual procedure is to 


cover the joint with an insulating tape 
of material similar to that used for the 
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cable insulation. Wrap this insulation 
around the connections to a thickness 
which is somewhat greater than that of 
the cable insulation. If oiled paper or 
varnished cambric is used, the tape 
should be cut on the bias. In this case 
the cable insulation is tapered gradually 
to the connector sleeve by means of a 
sharp knife, leaving a 4-in. space be- 
tween the cable insulation and the wire 
connections. The exposed insulation of 
paper is then dried by pouring over it 
melted paraffine which is heated to 125 
deg. C. Narrow strips of tape should 
be wranved in the space between the 
cable insulation and the connector 
insulation until this space is built 
up to the diameter of the cable in- 
sulation. Wrapping should be con- 
tinued back and forth in the space 
between the two ends of the original 
paper insulation until this insulation is 
built up to the level of the cable insu- 
lation. Tape is then wound over all the 
other insulation until a thickness which 
is about 40 per cent greater than that 
of the cable insulation is reached, the 
over-all diameter being a _ little less 
than the inside diameter of the sleeve. 

In the case of a_three-conductor 
cable, the wrapping should commence at 
a point on the covered conductor which 
is 3-in. from the outer belt and con- 
tinued to a corresponding point at the 
other end of the joint. The wrapping is 
continued back and forth, stopping each 
successive layer 4 in. short of the pre- 
ceding layer. In applying the tape, 
each turn should be drawn tightly so as 
to exclude air, and it should overlap the 
preceding turn by 8 of the width of the 
tape. In the case of rubber insulated 
cable, the tension of the rubber tape 
should be such as to reduce the width 
of the tape to about half of its original 
width. 

Where cotton or linen tape is used, 
each layer must be boiled out. Saturate 
the tape wranping by pouring hot com- 
pound over it until all the moisture is 
expelled. The temperature of the com- 
pound must not be high enough to 
scorch or make the insulation brittle, 
although a temperature which is higher 
than necessary for the boiling of water 
should be obtained. 

Where rubber tape containing sulphur 
is used, a spirit lamp or warm iron tool 
may be used to partially vuleanize the 
tape. The heat should be applied evenly 
and with care in order to avoid burning 
the insulation. 

After all the conductors are joined 
and insulated, as described above, tape 
rolled to a diameter of 4 in. is inserted 
at the center of the conductors to serve 
as a spreader. A band of tape is 
then wrapped around all three conduc- 
tors to a diameter that will allow it to 
slide easily into the lead sleeve. For 
multiple conductor cables operating at 
6,000 volts or more, be certain that all 
the air in the joint is removed. With 
such cables it is common practice to 
use insulating joints of prepared paper, 
varnished cloth or micanite. The joined 
conductor is then wound with cotton 
tape up to the level of the original in- 
sulation. The joint is now boiled out 
and after the insulating sleeve is 
slipped on, a further boiling out follows. 
With belted cables, a large tube must 
be slipped over the belt in addition to 
slipping an insulating tube over each 








Vol.84, No.11 





conductor previous to their splicing. 

Before the splice has had time to cool, 
the lead sleeve is slipped into place tak- 
ing care to see that the sleeve is per- 
fectly dry. The lead sleeve should be 
held concentric with the cable and the 
ends of the sleeve made to overlap each 
cable by about 13 in. After the ends of 
the sleeve are beaten down to conform 
to the shape of the cable sheath, the 
connection is made tight by a wiped 
soldered joint. In making the wiped 
joints, strips of gummed paper may be 
used to limit the joints. In wiping the 
joints care must be taken to see that 
they are made water tight and that the 
solder is not only smooth but is free 
from air holes. A small mirror may 
be used to observe the underneath part 
of the joint. The one thing that causes 
more trouble than any other in the proc- 
ess of cable joining is the presence of 
small blow holes in the wiped joints. 
With the exception of dry paper tele- 
phone cables and some rubber insulated 
cables, the space inside the sleeve is 
filled with hot compound by pouring 
through holes which have been tapped 
in opposite ends of the sleeve. Pour 
slowly into one hole until the compound 
appears at the other and then alternate 
the pouring first into one hole and then 
the other until the joint is completely 
filled. If any moisture appears in the 
joint, as shown by frothing of the in- 
sulation, the compound should be 
allowed to flow freely out of one hole 
until all such moisture is removed. 
After the joint has cooled for a suit- 
able period, say an hour, any settling 
of the insulation should be compen- 
sated by the addition of more com- 
pound. It is particularly important not 
to move the joint until it is thoroughly 
cooled and especially so with high-ten- 
sion cables. As paraffin does not adhere 
to smooth surfaces and as it has an ex- 
cessive contraction coefficient, it should 
not be used for filling the sleeve. Gen- 
eral Electric compound No. 227 or the 
Standard Underground Cable Co.’s 
“Ozite” are good compounds for this 
work. 

After the two vent holes in the lead 
sleeve are covered with a thin lead cap 
and carefully soldered, the joint is then 
complete. When the joint has thor- 
oughly cooled, it should be pushed 
gently into its permanent place. 

Fort. Worden, Wash. E, I. PEASE. 


* * %* & 


Changing Wire Insulation.——I am lan- 
ning to rewind the armature of an 
Autolite generator. This armature was 
originally wound with No. 18 single- 
cotton-covered wire. Can some of the 
readers of this column inform me what 
results I will get if I rewind this 
armature with No. 18 enameled wire? 
I shall be grateful for your help. 
Marietta, Ohio. E. L. W. 
In answer to E. L. W., you may re- 

wind the armature with No. 18 enam- 

eled wire, without in any way changing 
the operating characteristics of your 
machine. 

By using enameled wire a better in- 
sulated armature will result, and since 
the outside diameter of the enameled 
wire is less than that of the s.c.c. wire, 
no difficulty will be experienced in 
winding the required number of turns 
on the armature. C. L. UMBERGER. 
Chief Electrician, 

Premier Coal Co., 

Middlesboro, Ky. 
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Electrical Service 


around the works 








For this section short articles describing ideas and practical methods devised to 


meet particular operating conditions. wre invited from readers. 


The items may 


refer to inspection, overhauling, testing, and emergency or special installations. 


Simple Method of 
Checking Progress of Work on 
Large Installations 


HEN making large electrical in- 

stallations, it is very desirable 
to have some method of checking the 
progress of the work at all times in a 
simple manner. 

An easy method of doing this is to 
provide the mechanics with sheets of 
transparent paper of the same size as 
the sketches or prints. The transpar- 
ent paper should then be tacked over 
the print on a suitable board. 

As the various pieces of apparatus 
are installed, their outlines can be 
traced on the transparent paper di- 
rectly from the print. Also, as each 
connection is made, it should be traced 
on the paper. In this way a continuous 
check is made which not only shows the 
progress of the work, but the check 
is a great aid to the installers in follow- 
ing through the wiring on a compli- 
cated piece of work such as a large 
cofitrol board. 


Schenectady, N. Y. J. B. RAKOSKE. 





Method of 
Determining Resistance of 
Ground Connections 


OOR electrical grounds are a 

source of trouble that is often 
overlooked by industrial operators as 
well as by many others. This subject 
of “grounds,” although an important 
one, is seldom mentioned in the maga- 
zines and the textbooks that I read, 
although faulty grounds are the cause 
of many men being either killed or 
burned by coming in contact with 
electrical apparatus which is either 
poorly grounded or which is_ not 
grounded at all. 

In the plant where I was employed 
last summer, considerable trouble was 
experienced due to surges. I was de- 
tailed to find the cause of this trouble 
but, before testing the line, I decided 
to read General Electric Instruction 
Book No. 85607A concerning oxide 
film lightning arresters, which book 
reads in part as follows: “In all 
lightning arrester installations, good, 
permanent, low-resistance grounds are 
essential for the satisfactory opera- 
tion of the arrester. The efficiency 
of the best arrester design is defeated 
by a poor ground connection which 
causes a loss in protection and, ulti- 
mately, damage to apparatus. The 
greater the importance of the service, 
the greater is the need of good 
grounds, and a regular system of 


J 


testing and inspection should be put 
into practice.” 

A search for the trouble on the job 
assigned to me soon revealed the fact 
that a lightning arrester was connected 
to a poor ground. 

The resistance of grounds should be 
tested at least once a year and, if the 
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The resistance of the different 


pairs of grounds in series is de- 
termined by measuring the voltage 
drop across them. 

When the series resistance of all the 
different pairs of grounds has been 
ascertained, the individual resistance 
of each ground can be determined as 
explained in the text. 





grounds are connected to a pipe which 
is driven into the earth, the inspection 
should be made during the dry season 
of the summer, for the resistance is 
highest when the soil is dry. The ground 
connection should never be put where it 
will be under shelter, unless it is to be 
kept damp by artificial means. 

In most soils satisfactory grounds 
can be made by driving three galvan- 
ized iron pipes into the ground for a 
distance of about 8 ft., and then the 
earth should be salted for a distance 
of about 4 ft. around the pipe. The 
pipes should be placed at least 6 ft. 
apart, in this case forming the corners 
of an equilateral triangle. The pipes 
should be connected together with lugs 
so that they can be taken apart, if 
necessary, for inspection. When the 
pipes in the ground are 3 ft. apart or 
more, a satisfactory test can be made 
for the resistance of the sum of any 
two individual ground resistances, 
after they are connected in series, as 
indicated in,the accompanying sketch. 

By using a transformer to supply 
the test current, we have available a 
test current which is well insulated 
from the ground, for the secondary 
side of the transformer has no con- 
nection with the orimarv side. In 


this case we used two 110/2,200-volt 
transformers, but, if 2,200 volts had 
been available, only one transformer 
would have been used. One of the 
two terminals on the step-down side 
of the transformer marked Y was 
connected to one ground as indicated 
in the illustration. An ammeter and 
a resistance of about 5 ohms were 
connected in series with the other 
line leading from the step-down side 
of the transformer Y. The voltmeter 
was connected so that it would indicate 
the voltage drop between the two 
ground terminals A and B. 

The resistance of each ground can 
be determined as follows: 

Assume that the sum of the two 
individual resistances of the grounds, 
A and B, is to be determined. A fixed 
resistance of about 5 ohms should be 
used to limit the flow of current to 
about 5 amp. Assume that the volt- 
meter reads 85 volts and the ammeter 
reads 5 amp. Then, resistance (R) 
= volts divided by amperes = 85 + 
5 = 17 ohms, which is the total resist- 
ance of A and B connected in series. 

When determining the resistance of 
B + C, say the voltmeter reads 78 and 
the ammeter reads 6 amp. Then R = 
78 + 6 = 13 ohms, the combined resist- 
ance of B and C connected in series. 

Also, assume that when connected 
to A + C the voltmeter reads 72, and 
the ammeter reads 8 amp. Therefore, 
R = 72 + 8 = 9 ohms, the combined 
resistance of A and C’ when connected 
in series. 

The resistance of A can then be de- 
termined as follows: (A + B) 
(B+ C) = 17 — 138 = 4. There 
fore, A — C = 4. The resistance 
of A + C was determined as 9 ohms. 
Then (A + C) + (A—C) =9+4 
= 13 ohms. Consequently, 2A 13 
ohms, and A = 6.5 ohms. 

By the same method of procedure 
the resistance of B is found to be 10.5 
ohms, and the resistance of C, 2.5 ohms. 

The total resistance of A, B, and C 
in parallel is determined as follows: 

R=-1+{(Q@+A)+0+858) + 
(1 + C)]. Substituting the values of 
A, B, and C in this formula we find 
that R — 1.55 ohms. 

In the event that the resistance of 
the ground is very low, a standard 
110-volt, a.c. voltmeter will be difficult 
to read when connected as shown in 
the illustration. So, in this case, the 
voltmeter should be connected between 
M and N, and will then indicate the 
voltage drop across the ground re- 
sistance and the fixed resistance con- 
nected in series. 

In actual operation a faulty ground 
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is generally much more than 6 ft. from 
the ground pipes. The result is that 
the ground resistance in actual opera- 
tion is greater than indicated by the 
test, for the resistance through the 
earth varies approximately as the cube 
of the distance between the ground 
terminals. By actual test, when two 
ground connections are used instead 
of one, and these grounds are set in 
the earth 1 ft. apart, their combined 
resistance in parallel is about 10 per 
cent less than if one ground were 
used. 

Should these grounds be placed 
10 ft. apart instead of 1 ft., their 
combined resistance in parallel would 
be about 47 per cent less than if one 
ground were used. 

In order to insure a reliable ground, 
at least two ground connections should 
be used and spaced at least 6 ft. apart. 
Do not locate ground connections be- 
side creosoted poles. When pipes are 
used, they should be sunk into the 
earth to a minimum depth of 6 ft. The 
resistance of ground connections dur- 
ing dry weather should not be more 
than 15 ohms. C. H. FUNDERBURG. 


Maintenance Division, 
Detroit Edison Co., 
Detroit, Mich. 

——~>—_—- 


Method of Providing Sequence 
Control for Three Pump Motors 


N INTERESTING system was re- 

cently devised for controlling an 
installation of three squirrel-cage 
motors, which drive the pumps that 
supply water to a reservoir, by allowing 
the water level in the reservoir to 
actuate a field control switch. It was 
desired that the motor controls consist 
principally of a standard automatic 
starting compensator, an auxiliary con- 
trol which would give six operating 
combinations of the three pump motors 
at six different levels of the water in 
the reservoir, and that only one of the 
pumps should operate at certain times. 
It was further planned to have the 
other two pumps automatically shut 
down during these periods and start up 
again at the end of the shut-down pe- 
riod. These three pump motors are 
rated at 60, 100, and 150 hp., respec- 
tively. 

During the winter months ice would 
foul the mechanism of a float switch; 
so it was decided to use a Ruggles- 
Klingemann regulator panel having six 
control points, each point representing 
a definite level of the water in the 
reservoir. 

On the panel was mounted a Rug- 
gles-Klingemann regulator, a _ dial 
switch, a control circuit switch, a time 
switch and seven double-pole control re- 
laying contactors. Rather than make 
up a new dial switch with six points, 
use was made of a field control switch 
with 21 buttons. The desired six points 
were obtained by connecting this switch 
so as to make seven groups of three 
buttons each. 

In operation, the lowering of the 
water level in the reservoir causes the 
regulator to operate by moving the dial 
switch to the first control point, in this 
way actuating contactor No. 1 which 
starts pump motor No. 1 by means of 
the first automatic compensator. If the 
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water level continues to drop, addi- 
tional contactors up to the sixth are 
actuated. 

While the dial switch is on any one 
of the three points, only one motor 
runs at a time, for when one pump 
goes into operation the preceding one 
drops out. Pump No. 3 operates on the 
fourth, fifth and sixth points, as well 
as on the third point. As the dial 
switch moves to the fifth and sixth 
points, additional pumps are picked up 
at each point. That is, pump No. 1 
is added at the fourth point, at the 
fifth point pump No. 1 drops out and 
pump No. 2 is started up, and on the 
sixth point all three pumps operate 
simultaneously. 

In order to permit operation of but 
one of the pumps during certain pe- 
riods, a time switch together with one 
of the control relaying contactors were 
used. The normally closed tips of the 
time switch were included in the coil 
circuit of the contactor, and the con- 
trol circuits of the two automatic start- 
ing compensator panels were wired in 
series with the contactor. During the 
period when two of the motors are 
temporarily cut out, the tips of the 
time switch open and the contactor 
drops out, thus allowing only one pump 
motor to operate, regardless of the po- 
sition of the dial switch. 


General Electric Co., B. S. HAVENS. 
Schenectady, N. Y. 





Method of Separating 
Iron from Monel Metal Turnings 
Saves $20,000 A Year 


Y THE use of a magnetic roll, for 
separating iron and steel turnings 
from Monel metal scrap approximately 
$20,000 is saved annually in the Gen- 
eral Electric plant at Schenectady, N. Y. 
Formerly, approximately 70 gross 
tons of mixed metal turnings were 
scrapped each year, as no method was 
known of separating the high-value 
Monel metal from the cheaper iron and 
steel. 
Mixed metal turnings then were sold 





By regulating the current flow, the 
strength of the magnet is adjusted 
so that it will attract iron and steel, 
but not Monel metal, turnings. 
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for an average price of $15 per gross 
ton, while clean Monel metal turn- 
ings brought approximately $300 per 
gross ton. 

Many methods of separating the two 
kinds of scrap had been tried without 
success. The magnetic method was 
tried but was not at first successful 
because the Monel metal was also 
picked up by the magnet. It was eventu- 
ally found that by adjusting the current 
flowing through the magnet a point 
could be reached where the strength 
of the magnet could be sufficient to 
retain only the iron and steel turnings, 
thus separating them from the Monel 
metal turnings. The machine used for 
separating the turnings is shown in the 
accompanying illustration at the bot- 
tom of this page. 

During the cold weather a clean 
separation was difficult because of oil 
congealing on the turnings and holding 
them together. One of the plant work- 
men suggested that the turnings be 
dried on large steel plates or in a large 
shallow pan heated by a fire beneath 
it. This scheme was tried and was 
found to be successful. 





Comment on “One More 
Reason for Standardizing 
General-Purpose Motors” 


N THE October issue, page 488, 

there is an editorial entitled “One 
more Reason for Standardizing Gen- 
eral-Purpose Motors,” in which is 
brought out the fact that the Chief 
Electrician in a plant where there were 
240 motors was in very bad shape on 
account of the fact that no two of them 
were alike. 

It is perfectly true that if it were 
possible to standardize motors, all we 
would need would be to have the same 
size, same shaft, same dimensions 
throughout. 

This would indeed be a very great 
help, but the other side of it is this— 
standard motors don’t remain standard 
very long. In other words, there is no 
motor of any popular make, on the 
market at the present time which was 
on the market five years ago. As an 
average, every five years or even less, 
every manufacturer brings out a new 
line of equipment; so if a user started 
out to standardize just because he 
bought from the same manufacturer ail 
the time, the user would be off standard 
within a comparatively short time. 

Anyway, it does not seem to me that 
this matter of standardization is any- 
thing like such an important matter as 
it might appear on the surface. All 
the spare parts that any manufacturer 
carries for the usual line of general- 
purpose motors is spare bearings, and 
it is not going to cost more to carry 
these spare bearings for 17 different 
makes than it is for one, particularly 
when the size of the bearing generally 
varies with the size of motor. 

Standardization is a very important 
matter, but it is not a God-send. 
Vice-President, J. F. LINCOLN. 
The Lincoln Electric Co., 

Cleveland, Ohio. 

Note: The purpose of the editorial 
mentioned was to show one more 
reason for standardizing general-pur- 
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pose motors; there was no intention to 
claim that the main reason for stand- 
ardizing motors is the reduction in 
spare parts. The chief advantage from 
standardizing general-purpose motors 
would be the _ interchangeability 
brought about by standardization of 
their external dimensions. On _ this 
question we would like to have the com- 
ments and viewpoints of other readers, 
particularly as to whether they favor 
the standardization of general-purpose 
motors, and why.—EDITORsS. 


——_—————— 


Lock to Prevent Closing of 
Knife Switch 


N MANY plants, especially those 

which have been in existence for 
many years, open knife switches are 
quite common on the main switchboard. 
As a means of preventing unauthorized 
persons from closing switches when the 
electricians are working on _ branch 
lines, the writer devised a switch lock, 
shown in Fig. 1 in the adjoining column. 

The main part of the device was cut 
from a sheet of 4-in. red fiber. Two 
iron ears, shown in Fig. 2, were at- 
tached to the fibre sheet by means of 
3-in. stove bolts, the ends of the bolts 
being riveted over the nuts to prevent 
them from being unscrewed when the 
device is in service. A railway switch 
lock is used to lock the device in place, 
and no one except the electricians is 
allowed to have keys to this lock. 

On 400-, 600- and 800-amp., three- 
pole switches the ears of the locking 
device are slipped over the center blade 
of the switch. On 1,000-amp. switches 
with laminated blades, one ear of the 
safety devise is passed between the 
blades on the middle leg of the switch, 
the other ear being outside of the 
outer blade on the same leg. 

Due to the fact that the ears are not 
placed in the exact center of the fiber 
sheet, this safety device can be turned 
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Fig. 2—This shows how. the knife 
switch lock is made. 
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Fig. 1—When this device is locked 
to one of the blades of a knife 
switch, the latter cannot be closed 
accidentally. 





upside down to fit various other types 
of switches on our switchboard. There- 
fore, this one device can be used to lock 
out any switch on our distributing 
switchboard—thus making for Safety 
First. The electricians have a great 
deal of confidence in this device and it 
would no doubt be found useful in many 
other plants. 

Chief Electrician, 


U. S. Gypsum Co., 
Alabaster, Mich. 


C. A. PETERSON. 





Comparison of 
Insulation Resistance and 
Dielectric Strength 


HERE seems to be confusion in the 

minds of some engineers as to the 
difference between dielectric strength 
and insulation resistance, as applying 
to electrical apparatus generally, and 
consequently there is some lack of ap- 
preciation of the value of making insu- 
lation resistance tests. We are all so 
familiar with the general practice of 
applying a high voltage for the purpose 
of testing motors, generators, trans- 
formers, and the like, that there is 
danger of overlooking the insulation re- 
sistance test, which gives results of 
equal and often greater usefulness. 
The writer offers the following com- 
ments as indicating the value of insu- 
lation resistance testing, both in addi- 
tion to, and entirely apart from, the 
so-called high-potential or dielectric 
strength test. 

All electrical insulating materials 
have two fundamental electrical prop- 
erties: (1) Resistance to the passage 
of current, or insulation resistance, 
and, (2) strength against breakdown 
under static or high-voltage stress, or 
dielectric strength. 

Insulation resistance is expressed in 
ohms or megohms (millions of ohms), 
and is proportional to the thickness of 
a perfectly homogeneous insulating ma- 
terial and is inversely proportional to 
the area under test. For this reason 
the insulation resistance of a_ short 
piece of wire or cable is higher than 
that of a longer length. The values 
can be obtained quite readily by a num- 
ber of different methods, one of the sim- 
plest and most reliable of which is the 
Megger method referred to below. 

Dielectric strength is expressed in 
terms of the voltage at which the in- 
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sulation punctures at some point, due 
to static stress, and can be measured 
only by testing to failure, similar in 
principle to the way samples of build- 
ing materials are tested to destruction. 

Now, insulation resistance is not 
ordinarily a measure of the voltage re- 
quired to cause an actual breakdown 
or puncture of the insulation, although 
frequently the insulation resistance test 
is a guide in this respect, as pointed 
out in the following paragraphs. But 
here is a fact which apparently few 
appreciate—a piece of electrical appa- 
ratus may successfully undergo a rated 
or specified dielectric strength test and 
still have relatively low insulation re- 
sistance. Low insulation resistance 
means increased current leakage to 
ground or to other conductors, and may 
be due to a number of causes, such as 
deteriorated insulation, or moisture, or 
both, or to dirt or corrosion at termi- 
nals. There is no way that the high- 
voltage dielectric test can indicate this 
condition without breaking down the in- 
sulation at some point, and even then, 
one only knows that the insulation was 
weak at that particular point. Fur- 
thermore, high-voltage testing does 
subject electrical equipment to serious 
risk of unnecessary and permanent in- 
jury, particularly old equipment where 
the application of high-voltage is 
“playing with fire,” as far as trouble 
is concerned. 

The so-called high-potential test is 
only part of the whole story in testing 
electrical apparatus, and actually, in 
many instances, it gives only a small 
part of the total information which 
one needs to know about the condition 
of a motor, generator or cable, and 
other apparatus. 

It is common practice to apply high 
potential to new or repaired electrical 
apparatus. Experience has _ shown, 
however, that much electrical equip- 
ment will have a lower insulation re- 
sistance after a high-voltage test then 
preceding it, showing that something 
has happened which in all probability 
should not have happened. For ex- 
ample, if the insulation resistance of a 
repaired 50-hp. induction motor meas- 
ures 2 megohms it is likely to measure 
as low as 14 megohms or lower, after 
the motor has apparently successfully 
undergone a high-potential test. There 
is no way in which the high potential 
will indicate this weakened condition, 
unless it is carried to the point where 
the apparatus breaks down entirely. 

Applying a _ high-potential test is 
somewhat like suddenly dropping four 
or five times normal load into an ele- 
vator which, if the rope stands the 
strain, is expected to carry you and a 
normal load up eight or ten floors. 
How do you know whether or not you 
strained that rope to the breaking point 
when you applied the breakdown test? 
It might have been more to the point to 
inspect the elevator rope carefully for 
broken strands, and as to how much it 
has stretched in its life, or would 
stretch under a given load. 

There are many electrical operators 
who consider it worth while to make an 
insulation resistance test both before 
and after the high-potential test. Un- 
necessary breakdowns can be largely 
prevented by this method if a suitable 
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standard is maintained, and to that ex- 
tent the insulation test is a guide as 
to the amount of high voltage which it 
is safe to apply. It should be clearly 
understood that the high-potential test 
is not replaced by the insulation re- 
sistance test on new or repaired appa- 
ratus. For example, sz in. of air space 
between a misplaced conductor and the, 
frame of a machine may have good in- 
sulation resistance, but would readily 
break down under high voltage. How- 
ever, such a failure usually is not a 
question of insulation, but of workman- 
ship. 

One will seldom risk the application 
of high voltage to a motor or cable, 
which apparently is all right, but which 
needs to be checked as to its condition. 
Manufacturers do not recommend this 
practice, and common sense will tell 
any one that the risk is unnecessary. 
It is here that the insulation resistance 
test is of greatest value: it does no harm 
to the apparatus being tested and it 
shows on a direct-reading scale what 
the condition of a motor or generator 
is relative to deterioration, moisture, or 
dirt accumulation. Insulation resist- 
ance varies considerably with tempera- 
ture and humidity, but it takes very 
little practice on the part of an alert 
electrician to determine the condition of 
a piece of electrical apparatus, by 
means of an insulation resistance test. 
Regular tests and records are helpful 
in this connection. If a 100-hp. motor 
had 10 megohms insulation resistance 
a year ago and tests once a month or 
so have shown a falling off until now 
the insulation resistance is less than 1 
megohm, there is ample warning that 
something is wrong. Your own general 
acquaintance with that motor will tell 
you approximately what and where the 
trouble is. The insulation test tells 
you that it is there. On the other hand, 
you may have another 100-hp. motor of 
the same type which has held consist- 
ently around 1 megohm for the past 
year, possibly up to 1.5 or down to 
0.8 megohms, depending on specific con- 
ditions when the tests were made; but 
that machine is all right even though 
its insulation resistance is the same 
now as the first motor, which ought to 
be up to its own normal of 10 megohms. 
It is common practice to use 1 megohm 
as a safe working standard for much 
electrical apparatus, but actually the 
insulation resistance is relative, the 
same as a barometer or temperature 
reading is relative. The question is. 
Is it rising or falling? 

In the hands of an alert, intelligent 
electrical engineer a megohmmeter or 
insulation-resistance measuring instru- 
ment is a powerful tool, and the results 
obtained far outweigh the money spent 
for it and time consumed in using it. 

The practice of making insulation re- 
sistance tests has grown steadily dur- 
ing the past 10 to 15 years, and it 
would appear that the subject is des- 
tined to receive much more general at- 
tention and be given wider application. 
Particularly will this be true on ac- 
count of the increasing necessity for 
uninterrupted service while plants are 
in operation, and the further economic 
advantage of preventing unnecessary 
trouble. T. B. WHITSON. 


James G. Biddle, 


Philadelphia, Pa. 
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How to Reverse 
Direction of Rotation of 
Split-Phase Motors 


IRECTION of rotation of most 

split-phase induction motors may 
be easily reversed by simply trans- 
posing the leads from the starting coils, 
outside the motor frame. In cases 
where it is necessary to reverse the 
direction frequently, it is advisable to 
install a three-pole, double-throw 
switch, as shown in the accompanying 
diagram, which is recommended by The 
Emerson Electric Manufacturing Co., 
St. Louis, Mo., for use on its’ stock 
types of split-phase motors. 

The leads from the starting coils, 
from the central bushing on the motor, 
are connected to two jaw studs of the 
reversing switch and are cross-con- 
nected to the two corresponding jaw 
studs on the opposite side. The two 
corresponding blade studs are con- 
nected, respectively, to one of the main 
line wires and to one of the motor 
binding posts. The third pole of the 
switch is used as a single-pole line 
switch to open the circuit and stop the 
motor. 

The operator must allow the arma- 
ture to come to a full stop before the 
switch is closed. If the phase coil con- 
nections are reversed without breaking 
the circuit and allowing the motor to 
come to rest, the armature will con- 
tinue to rotate in the same direction. 
It is only at starting that the influence 
of the phase or starting coils is felt; 
hence the necessity for the third pole 
of the switch to break the circuit. 
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A three-pole, double-throw switch 
connected as shown here will facili- 
tate frequent changes in the direc- 
tion of rotation of a split-phase 
induction motor. 
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Obviously, a two-pole_ reversi 
switch, without the main line collier. 
tion, would answer the purpose if the 
circuit were broken by operating the 
main line switch simultaneously with 
the reversing switch. However, the use 
of the three-pole switch involves but 
one operation to break the circuit, re- 
verse the motor, and start it in the 
opposite direction. 





How Single Brushes 
Caused Reversal of Polarity 
on Generator Exciter 


TT following instance of reversal 
of polarity was recently brought to 
the writer’s attention, and brings out a 
point in fundamental design which 
seems important. 

‘ Certain steam turbo-generators were 
installed with direct-connected exciters. 
One day the operator was called on to 
leave the generating room for a few 
minutes and, while away, the lights 
went out and almost instantly lighted 
up again. At the time, only one gener- 
ating unit was in operation. 

He noticed, upon returning to the 
generator room, that all the direct- 
current instruments read in the reverse 
direction. As no connections had been 
changed or touched since the units: had 
been installed and there had been no 
circuit troubles, so far as could be 
learned, it seemed logical to assume 
that whatever the cause might have 
been it was present in the unit itself. 
After a thorough and careful examina- 
tion, the cause was discovered more or 
less by chance at the exciter that was 
directly connected to the generator. 

The exciter Was a very small one of 
the bipolar type, and had only two 
brush holders with a single carbon 
brush per holder; due to a brush stick- 
ing in its holder after being raised 
from the surface of the commutator by 
a high commutator bar, the direct- 
current circuit was momentarily 
opened, thereby cutting off both the 
exciter field current and main unit field 
current. 

The inductive discharge of the main 

field caused the exciter polarity to re- 
verse and, as the vibration of the ex- 
citer set caused the brush contact to 
be again made almost instantly, the 
exciter built up again in the reverse 
way. As it was possible at this sta- 
tion to parallel the exciters on the dif- 
ferent units, the condition had to be 
rectified. 
_ This could have been done by cross- 
ing the leads at the switchboard, but it 
was obviously a method to be avoided. 
It was then demonstrated that the the- 
ory of the cause of the trouble was 
correct, for by lifting one of the brushes 
momentarily the polarity of the exciter 
was restored to its correct condition. 

The knowledge gained from this 
rather novel experience is that any 
d.c. generator, no matter how small, 
and particularly one used as a gener- 
ator exciter, should never have less 
than two brushes per set, as the likeli- 
hood of both brushes losing contact at 
the same time is extremely remote. 


C. OTTO VON DANNENBERG. 
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Mechanical maintenance of 


Power Drives 












This department will furnish mechanical details of installation, operation and main- 
tenance of equipment in the path of power service from the first mechanical driv- 
ing element through the auxiliary transmitting equipment to all driven machines. 


Elevator Operator Services Belts 
in Small Plant 


T ONE Michigan plant, in which the 

work consists largely of assembly 
operations and there are compara- 
tively few machines scattered over the 
four-story building, it was considered 
advisable to have a belt maintenance 
man, although there was not sufficient 
work to keep him busy. A study of 
other intermittent duties in the plant 
indicated that the elevator service was 
intermittent enough so that one of the 
elevator operators could also serve as 
the belt man. This man keeps belt 
tools and lacing supplies in a bench 
built in along one side of his elevator 
car so that they are always convenient 
for him whenever he receives a call on 
any of the four floors. 

This elevator operator was formerly 
employed in a large factory on main- 
tenance work but became too old for 
continuous service at this more difficult 
task. In this plant the belt work re- 
quires a comparatively small portion of 
his time; the larger proportion is given 
to the operation of his elevator. In 
addition to making repairs on call, he 
is able also to repair loose laps and 
trim belts at his bench in the car, and 
make occasional inspections of the belts 
in the plant so as to keep them all in 
good condition. 





Easily Made Water Gage for 
Leveling Line Shafts 


N ONE occasion we were con- 

fronted with the task of lining up 
a shaft that passed through two brick 
walls, and this prompted us to make the 
leveling set shown in the accompanying 
drawing. As in practically all old build- 
ings, the floors had settled unevenly and 
carried the lineshaft with them. The 
work was made more difficult because 
the 30 ft. between the two walls was a 
sort of dark well so occupied as to make 
this section of the shaft virtually inac- 
cessible at the point we needed. 

This one job, and the fact that we 
often had shaft leveling to do, induced 
us to construct a leveling set that would 
be independent of hand levels, and yet 
could be used with them when desirable. 
We made this as a “water level” outfit 
and first joined the two gages by 60 ft. 
of tubing; since then we have used as 
much as 150 ft. of tubing on some jobs. 

The cost was low because picked-up 
parts were used for everything but the 
bases and the tubing. A simple pattern 
was made for the base C and two of 
them were cast in gray iron. It would 
have been better to use brass, but this 





iron set has worked out very well in 
practice. 

The castings were planed off on the 
lower flat side and the V cut in on both 
pieces at the same time to insure that 
they were made the same size. ‘The 
upper round riser was turned and 
threaded in an engine lathe and to this 
was fitted the gland from a discarded 
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A pair of these shop-made water 
gages was used to level a shaft ex- 
tending through two brick walls. 





water glass; the pair of glands an- 
swered for the set. Two sections of old 
gage glasses G were cut off, the sharp 
ends smoothed, and then thoroughly 
cleaned. These were clamped upright 
by tightening the gland nuts. 

The side outlets were drilled and 
tapped for 4-in. pipe and half of a 3-in. 
nipple was screwed in each hole. These 
side holes, of course, joined the holes 
in which the glasses were set. Rubber 
tubing was worked over the nipples 
until securely gripped. 

It was necessary to tighten the nuts 
so that the height H was the same on 
each gage. Two 6-in. rulers were pur- 
chased, sawed lengthwise, and all but 
the narrow beveled edge, which is 
graduated, was discarded. These strips 
were wired to the glasses, as shown, to 
provide the graduation at very little 
expense or trouble. 

With this equipment, it was a very 
simple operation to place one member 
of the set on the shaft in the first room 
and get a reading of the height of the 
shaft in the third room. This reading 
showed a difference of + in. in this 
case, part of which could have been de- 
tected with hand levels, but not so 
easily or as accurately, unless we had 
been able to get at the shaft in the 
intermediate room. 

Even in a room with 100 ft. of shaft, 
all exposed, a water level is a great 
help. It often happens that, after 
starting to level from one end and ad- 


justing each length of shaft up or down 
to the other end, it is found that the 
adjustment should have been made 
either higher or lower at the start be- 
cause of some belt condition or due to 
insufficient range in some of the 
hangers. By using the set described, 
an idea of the difference in level be- 
tween the ends or at any other points 
may be gained in a few minutes with- 
out making any laborious changes that 
may prove to be wrong. This quick 
check is very similar to the “prelimi- 
nary levels” which the surveyor runs 
over a piece of ground to determine its 
general characteristics before putting 
in grade stakes and making other 
necessary preparations. 

As a suggestion for others who may 
wish to make such a set, it is best to 
use large-sized tubing because there is 
then less water friction and a better 
chance to get all the air out. 


DONALD A. HAMPSON. 
Plant Superintendent, 
Morgans & Wilcox Mfg. Co., 
Middletown, N. Y. 





How to 
Remove Frozen Shaft by Use of 
Oxygen Lance 


NE OF the most troublesome prob- 

lems for a shop man is to remove 
a frozen shaft or crankpin from a gear 
or pulley with simple’ equipment. A 
method of doing this with a cutting 
blowpipe and an oxygen lance, as rec- 
ommended by The Linde Air Products 
Co., New York, N. Y., is as follows: An 
oxygen lance consists of a length of 
4- or 3-in. iron pipe and a piece of 
oxygen hose. This assembly is con- 
nected to the oxygen regulator in the 
usual way. 

To cut out a frozen shaft, the first 
step is to cut off the shaft with the cut- 
ting blowpipe near the pulley hub on 
both sides. The pulley is then placed 
in a horizontal position so that what is 
left of the shaft will be vertical, as 
shown in the accompanying illustration. 
With a welding blowpipe heat a spot in 
the center of the shaft end to a bright 
red heat. Direct the oxygen lance 
against this hot spot with oxygen at 
about 10 lb. pressure, passing through 
the 3-in. pipe. A hole will be drilled 
rapidly through the shaft, the pipe in 
the lance being consumed meanwhile. 
It may require more than one length of 
pipe for one deep hole, and the oxygen 
pressure should be gradually increased 
with the depth of the hole, to blow the 
molten metal and slag up out of the 
hole. The hole should be drilled all the 
way through the shaft in this manner. 

While the metal is still hot, slot the 
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shaft on one side with the cutting blow- 
pipe as shown in the acompanying dia- 
gram. This slot can easily be made to 
the edge of the shaft through the whole 
length of the shaft section remaining 


Shaft 










Drill out witi: 
Oxygen Lance 





Bushing Hub 


Cut with 
Blowpipe 


Method of removing solid pulley or 
gear when frozen on shaft. 


First cut off the shaft at both hubs, 
and then drill a hole through the 
center of the shaft with an oxygen 
lance as shown. The shaft is slotted 
to the hub of the pulley with the cut- 
ting blowpipe and then can be knocked 
out easily. 





in the hub by starting it on the hot edge 
of the lance-drilled hole. _When the 
shaft is drilled and slotted in this way, 
it can easily be knocked out. If it still 
sticks, however, extend the slot from 
the hole to the further edge. 


—_—_——. 


Precautions to Take When 
Rebabbitting Bearings 


N THE rebabbitting of bearings the 

following three factors are of prime 
importance: The bearing metal, the 
temperature at which it is poured, and 
the temperature of the shell and man- 
drel. The composition of the babbitt 
should be suitable for the service con- 
ditions. The two principal factors 
determining the composition of the bab- 
bitt are speed and pressure. In high- 
speed operation with a light or medium 
pressure, it is well to use a babbitt 
with a fairly high percentage of lead. 
For severe operating conditions, due to 
high pressure, at any speed, a relatively 
high percentage of tin must be used 
in the bearing to give sufficient com- 
pressive strength. As bearings operate 
under a, wide variety of conditions 
intermediate between the extremes of 
pressure and speed, a correspondingly 
wide variety of bearing compositions 
may be used. The accompanying table 
indicates some of the alloys which ‘ave 
been found satisfactory for various 
purposes as indicated. 

The best composition for any par- 
ticular service is dependent upon op- 
erating conditions and may be made 
valueless by heating the metal to 
too high a temperature, or by pour- 
ing it when it is too hot or too cold. 
Greater care must be exercised in 
seeing that a lead-base babbit is used 
at the proper temperature than is the 
case with a tin-base alloy. For this 
reason, it is well to use electrically 
heated melting pots with some type of 
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thermostatic control, which will heat 
the metal to a certain temperature and 
keep it there until used. 

The first step in babbitting a bearing 
is to clean the shells, which may be 
made of cast iron, cast steel, steel or 
bronze. Cast-iron or cast-steel shells 
are usually used without tinning. When 
rebabbitting an old bearing a1 of the 
old babbitt must be removed by heating 
the shells until it is melted out. Oil, 
dirt, or other foreign matter attached 
to the shell may be removed by dipping 
it in a strong solution of caustic potash 
or by burning. If the latter method 
is used the presence of smoke indicates 
that all oil and dirt have not been 
burned off the shell. 

The next step is to scrape the surface 
to remove any scale. Steel or bronze 
shells, which are usually tinned, may 
be cleaned by heating them, preferably 
in a pot of scrap babbitt, until the old 
metal is melted out. As soon as the 
old metal is removed, the tin surface 
should be cleaned by coating it with 
zine chloride; then dip the shell into a 
pot of molten solder (50 per cent tin 
and 50 per cent lead) which should be 
maintained at a temperature between 
630 and 670 deg. F. Best results will 
be obtained by babbitting these shells 
while they are still hot and without 
handling. If permitted to cool, the tin 
surface should be wiped off before re- 
filling. 








Composition of Babbitt Adapted for 
Various Bearing Services 


Anti- 
Application Tin Lead mony Copper 
Shafting and heavy s se +4 : : 
machines........ 70 10 19 19 
Bearings on machine 
tools and millwork ; o ; 
Light machines..... 10 75 15 os 








When tinning a shell it is necessary 
to cover the parts on bronze or steel 
shells which are not to be tinned with 
a clay wash or thin mixture of graphite 
and water. When this is dry, the parts 
to be tinned should be swabbed or 
washed with zinc chloride and the shell 
then immersed in a pot of molten solder 
which should be maintained at a tem- 
perature of about 680 deg. F. The 
she!l should be permitted to remain 
in the solder until it is heated through. 
This is indicated by the excess of solder 
running off quickly when the shell is 
removed. A thin coating will, how- 
ever, remain on the surfaces to be 
tinned. 

It is well to remove the shell from 
the solder pot and again rub the tinned 
surfaces with zine chloride and dip 
into the solder bath as before. This 
operation should be repeated as long 
as any spots which have not been thor- 
oughly tinned can be detected. For 
tinning solder is preferable to babbitt 
in that it has a lower melting point. 

The rate at which the bearing metal 
cools after it has been poured is verv 
important and can best be regulated 
by pre-heating mandrels and shells. 
Ordinarily. for cast-iron or cast-steel 
shells which are untinned, the mandrel 
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is preheated to about 300 deg. F., and 
the shell to around 210 deg. F. If the 
shell is too hot, the metal will cool too 
slowly, which sometimes results in a 
partial segregation of the metal in the 
alloy that may make one part of the 
bearing too hard and another too soft. 
Where the shell is too cold, the babbitt 
metal in contact with it is chilled too 
suddenly and may shrink away from 
the shel. The use of oil on the man- 
drel is objectionable because it causes 
blistering. Satisfactory results can 
usually be obtained by coating the sur- 
face of the mandrel with a clay wash 
applied with a rag. 

If necessary the mandrel may be 
cooled between pourings by dipping it 
in the clay wash, instead of swabbing. 
The proper temperature of the mandrel 
is indicated by the clay wash drying 
quickly, but without spattering. As 
stated before, the bronze or steel shells 
are preheated in the tinning process 
and should be babbitted immediately. 


—__~——— 


Using Steel Rollers to Overcome 
Loose Pulley Trouble 


ONSIDERABLE trouble was ex- 

perienced with seizing of a loose 
pulley on a shaft in a saw mill. At 
first the bushing was reamed out a 
little. This was unsuccessful, however, 
because it gave the pulley a slight 
wabble, which threw the belt. This 
plant was not only located in an out- 
of-the-way place, but as it was an old 
mill it was not desired to make any 
expenditures for new equipment which 
was not absolutely necessary. 

As the purchase of a new pulley was 
out of the question, the following ex- 
pedient was resorted to and has over- 
come the difficulty. The hub was bored 
out and fitted with a brass bushing 
securely held in place with dowel pins, 
as shown in the accompanying sketch. 
A number of ground steel rods of 4-in. 
diameter were cut to the length of the 
hub. The ends were cut off true and 
squared. The sharp circumference at 
the end was rounded off slightly with 
a file. The brass bushing was then 
bored out sufficiently large so that 











_ Steel rods 
W_' 












. 
—_ 


| “Set collar 





UY 
| 


The pulley was fitted with a brass 
bushing and a simple roller bearing 
made by inserting a number of 
}-in. steel rods between the bush- 
ing and the shaft. 
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these steel pins could be inserted 
around the outside of the shaft and 
the inside of the bushings. This pro- 
vided a makeshift roller bearing of the 
type used in toy wagons and other 
similar applications. A steel plate was 
attached to the ends of the hub to pre- 
vent these rollers from working out. 
Lubrication was supplied by means of 
an Alemite fitting. With adequate 
lubrication this bearing should last for 
a long time. Since it has been in- 
stalled no further trouble has been 
experienced. M. C. COCKSHOTT. 


Union Rock Co., 
Azusa, Calif. 





Repairing Worn Shaft Under 
Loose Clutch Pulley 


NE of the most inconvenient re- 

pairs to make on a lineshaft is 
building up the worn spot caused by 
a loose clutch pulley. Frequent practice 
in such cases is to cut out a section of 
shaft, but this is expensive and in- 
convenient as well. One method of 
making a repair of this nature, as 
reported by H. L. Weber, Master 
Mechanic, Louisville Woolen Mills, 
Louisville, Ky., is shown in the accom- 
panying illustration. 

In this plant a 244-in. shaft was 
worn at a loose clutch pulley to 28 in. 
under one edge of the pulley and 23 in. 
under the other. The clutch would no 
longer hold and could not be kept cool 
when running idle. The installation of 
a new piece of shafting seemed to be 
the only remedy. However, renewal of 
the shaft would have cost about $50 for 
material, required 26 hr. labor and 
cause at least 81 hr. production loss in 
the 20 per cent of the mill in which 
production was dependent upon this 
mainshaft. 

After considerable study, the repair 
was made as follows. The high spots 
on this worn section of the shaft were 
filed down and a piece of 2-in., extra- 
heavy pipe 74 in. long was turned down 
to 22 in. outside diameter and then 
split on one side only with a hacksaw. 
Three 3-in. screw holes were drilled 
and countersunk on each side of the 
saw cut. The pipe was then slipped 
and driven over the shaft to the worn 
place, clamped tightly, and the shaft 
drilled and tapped to receive the screws 
which hold the pipe tightly in place, 
as shown in the accompanying illus- 
tration. 

When this was done, the pipe just 
touched the shaft at the high spots 
‘on the 24 in. diameter section, but left 
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A piece of extra-heavy pipe was 
turned down and slotted to fit over 
the worn spot on the lineshaft. It 
was then screwed to the shaft and 
the void between the sleeve and the 
shaft filled with Smooth-On cement. 





an open space between the pipe and 
shaft at the 23 in. section and interven- 
ing spots. The ends of the pipe were 
temporarily filled with putty to form 
a mold, and a thin mixture of Smooth- 
On No. 1 and Smooth-On No. 3 were 
poured into the crack left by the hack- 
saw. The pipe sleeve was tapped 
slightly with the hammer during the 
pouring so that the mixture would 
completely fill the void. 

The inside of the clutch pulley bear- 
ing which had worn conical, and 
tapered to the center, was bored and 
bushed to the new diameter, 2% in., and 
slipped over the pipe sleeve. The repair 
was allowed to stand until the next 
morning to give the mixture time to 
harden and form a substantial support 
for the pipe sleeve. When put into serv- 
ice the clutch operated satisfactorily. 

The entire cost of this repair was 
about $3 for material, labor 10 hr., 
and approximately 10 hr. of production 
loss on the 20 per cent of the mill 
which was dependent upon this clutch 
for its power. 


——@———— 


Recommendations for Lubrication 
of Ball Bearings 


DEAL lubrication for a ball bearing 

consists of an oil circulating con- 
stantly in an ample, but not too ample, 
volume and with only slight pressure. 
“Tdeal” is used advisedly, because an 
ideal is something that can be attained 
only with the greatest difficulty and 
trouble, if at all, which is exactly the 
case with the above method of lubricat- 
ing ball bearings. 

Five main difficulties, however, lie in 
the way of oil lubrication: (1) Heat 
is generated by the churning of the oil 
at speeds as low as 300-400 r.p.m. 
unless an overflow is provided to main- 
tain a proper level; this churning and 
heating increases proportionately with 
the depth of the oil and the rate of 
speed. (2) Oil, being a liquid, is hard 
to retain in a housing. This is espe- 
cially true because under the churning 
action of the moving balls the oil is 
vaporized and floats out of the housing. 
(3) Owing to vaporization and other 
factors, oil requires frequent renewal. 
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(4) When shafts are not revolving, the 
force of gravity draws the oil to the 
bottom of the housing, leaving the bear- 
ing dry and exposed to rust; filling 
housings full enough to cover the balls 
at all times results in the above-men- 
tioned churning and heating. (5) Oil 
is more expensive than grease. 

From this it will be seen that, how- 
ever “ideal” proper oil lubrication 
might be, it is almost impossible to 
attain it within reasonable bounds of 
expense and under the average service 
conditions. 

With the object of simplifying the 
lubrication problem and obtaining a 
practical, satisfactory lubricant the 
Fafnir Bearing Co. have in the past 
few years devoted considerable time to 
lubrication experiments. As the result 
of these tests the general use of grease 
has been recommended at all speeds 
and temperatures and for all sizes of 
bearings; this does not mean that on 
some applications oil will not give as 
satisfactory service, but that grease on 
these applications will give equal if not 
better service with less trouble. 

This recommendation is based on the 
following points: (1) Grease of the 
proper consistency does not work out of 
the housing. (2) Enclosure design is 
simplified. (3) Grease applied with a 
modern type of gun is kept perfectly 
clean. (4) Grease does not need as 
frequent renewals. (5) Grease does 
not sink to the bottom of the closure 
when the bearing is idle. (6) Suitable 
greases are easy to obtain. (7) Inas- 
much as grease tends to fill the space 
between shaft and housing, it assists 
materially in keeping out dirt. (8) At 
high speeds the rise in bearing tem- 
perature is less than with oil. 

The essential properties of a suitable 
ball bearing grease are: (a) Consist- 
ency a little stiffer than vaseline; gen- 
erally No. 2 or 3 as graded by automo- 
bile grease manufacturers. This is im- 
portant, as a grease of this consistency 
is stiff enough not to churn at high 
speeds, yet soft enough not to dry. 
(b) No abrasive or body-giving matter, 
such as tale, graphite, or pumice. (c) 
Mineral base—not vegetable or animal 
grease. 

For normal speeds, 300 to 1,500 
r.p.m., grease renewal once a year is 
ample. Under any conditions the most 
frequent renewal is every three months. 
At time of renewal the housing should 
be filled up until some of the old grease 
works out, which can be wiped off. 
This is also a good time to note the 
quality of the grease last used and to 
see whether it has hardened. The 
tendency of grease to dry out is what 
really determines the frequency of 
lubrication. : 

Greases that will meet the above men- 
tioned specifications have been giving 
many of our customers satisfactory 
service for years, and we believe they 
have greatly simplified bearing lu- 
brication. Users of ball bearings are in- 
vited to send samples of their greases to 
the Fafnir Bearing Co.’s laboratory for 
analysis and approval. This service is 
rendered for the good of the ball bear- 
ing industry and has no strings attached. 
Chief Engineer, H. R. REYNOLDS. 


The Fafnir Bearing Co., 
New Britain, Conn. 
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In the Repair Shop 











This section is devoted to repair work on electrical and mechanical equipment. 
Special attention is given to shop or bench tools and short cuts or improved 
methods of handling work of this character. Contributions are always welcome. 


Care of Mica Segments 
in Commutators 


HE mica segments which insulate 

the commutator bars from each 
other occasionally need careful check- 
ing up, otherwise, poor commutation 
will result. 

In the construction of a commutator 
the copper strips or bars are held to- 
gether by a steel and iron cage, the 
bars being insulated from each other 
by mica strips. 

The expansion and contraction of the 
copper bars has a tendency to push 
out the mica strips above the surface of 
the commutator. Should the mica be 
pushed out only a very little, the com- 
mutation of the motor or generator will 
be seriously affected. 

In order to appreciate more fully the 
conditions under which a commutator 
functions, it is interesting to estimate 
just how frequently each brush makes 
and breaks contact with the commu- 
tator segments. This may be done by 
multiplying the revolutions per minute 
of the commutator by the total number 
.of commutator segments. 

It can readily be seen that contacts 
may be made and broken many thou- 
sands of times a minute. With even 
slight sparking at each make and break 
it does not take long for the bars to 
become burned and pitted. Sometime 
when the machine is not running, it 
may be interesting to observe by the 
use of a magnifying glass just what 
happens to the commutator bars when 
the brushes make a poor contact. 

Again, from the forging it can also 
be seen that a commutator segment is 
in contact with a brush for a very 
small fraction of a second. 

Some brushes contain a very fine grit 
which helps to grind away the mica 
whenever it moves above the commu- 
tator surface. The employment of 
these brushes is not the best method of 
overcoming the troubles caused by. the 
high mica strips, for grit mixed with 
the graphite, dust, and a very fine 
oil mist makes a very good glaze ma- 
terial. This glaze is a good insulator, 
the electrical resistance of which is the 
cause of most of the heating of the 
commutator. 

Undercutting, whereby the mica is cut 
away below the surface of the seg- 
ments, is commonly practiced as a cure 
for high mica, and is so. well known 
that little need be said about it here. 
However, the mica is often undercut 
too deeply with the result that carbon 
dust and dirt collects between the cop- 
per segments and may cause shorts. 
Trouble of this sort may be prevented 


by filling the space above the mica with 
one of the special cements or varnishes 
which are sold for this purpose. A 
cement is generally preferable, because 
as the cement wears out of the under- 
cut space, the abrasive action keeps the 
commutator surface clean. 

Manager, Wo. L. WEBER. 


Acme Abrasive Co., 
Chicago, Ill. 





Method of 
Measuring Annular Pieces with 
a Micrometer 


ROUBLE is often encountered in 
trying to measure accurately an 
annular piece of metal, because one of 
the jaws of the micrometer cannot make 





Using a ball or round rod in con- 
junction with a micrometer facili- 
tates the measuring of annular 
pieces. 





a flat contact at the exact section being 
measured, due to the concave surface 
of the piece. This difficulty can be 
overcome by employing a ball or round 
rod, as a spacer between one jaw of the 
micrometer and the work, to make the 
necessary point contact. 

When using a micrometer to measure 
tubing, ground ball races, collars or 
annular pieces, either a 3-in. steel ball 
or a piece of 3-in. drill may be utilized 
to advantage, as shown in the illustra- 
tion. 

If it is desired to determine the thick- 
ness of a ball race, place a 3-in. steel 
ball in the ball race and take a measure- 
ment which will include the diameter of 
the ball. The desired measurement is 
then determined by deducting 3-in. 
from the micrometer reading. 

In order to determine the thickness 
of tubing, springs and other materials 
when they are coiled, a 3-in. round rod 





can be used to advantage in a manner 
similar to that employed in the use of 
the ball, as described in the previous 
paragraph. G. A. LUERS. 
Washington, D. C. 


—_—__> 


Replacing Concentric 
Chain Winding on a Generator 
with Two-Layer Type 


N REPAIRING the winding of a 

70-kw., 60-cycle, three-phase, 24- 
pole, 440-volt, 92-amp., revolving field 
generator, it was found advisable to 
replace the old concentric-chain, hand 
winding with one that would be less 
expensive and have better operating 
qualities. 

The original winding shown at the 
left in the illustration, consisted of 72 
hand-wound coils of three turns of No. 
6 round d.c.c. wire in 144 slots, con- 
nected series-star, one coil per slot and 
one coil per group, arranged as a con- 
centric chain winding with the coil ends 
in two ranges. The pitch of the out- 
side coils was 1-and-8 and of the inside 
coils, l-and-6, or an average pitch of 
l-and-7. Full pitch equals 144 (slots) + 
24 (poles) = 6. Although this machine 
was rated at 92 amp. per terminal, it 
had been carrying a load of between 
110 and 120 amp. constantly, until the 
insulation failed, because of abnormal 
heating. 

When the stator was received in the 

shop for rewinding, we were requested 
to put in all the copper possible. An 
inspection of the slots showed that 
there was more insulation between the 
slot conductor and ground than is re- 
quired for 440 volts. This thick slot 
cell was used for mechanical reasons, 
because with this type of coil the wires 
are pushed through the slots one at a 
time until the required number of turns 
are in place. In the process of push- 
ing each turn through the slot, a cer- 
tain amount of insulation is peeled off, 
and if the cell is thin it will be punc- 
tured. There was also a ys-in. by 3-in. 
wood filler in the bottom of the slots. 
' We decided to put in a two-layer, 
flat, diamond-shape, mush-coil winding, 
in place of the original concentric- 
chain, hand winding. Since a mush coil 
was required and more copper was also 
wanted, No. 6 wire could not be used, 
as it was too large to thread through 
the slot opening. One No. 6 wire has 
an area of 26,250 cire.mil and at 92 
amp. this equals 26,250 + 92 = 285 
cire.mil per amp. Then in order to keep 
the same temperature rise at 120 amp. 
at least 120 xX 285 = 34,200 cire.mil 
would be required. 
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The largest wire that would go 
through the slot opening easily was 
found to be No. 12, which has an area 
of 6,529 cirec.mil. For the required 
circ.mil area, there would have to be 
34,200 + 6,529 = 5.24 wires in parallel. 
Five wires in parallel would equal 
5 x 6,529 = 32,645 cire.mil, which is 
1,555 cire.mil less than required. Six 
wires would give 6 x 6,529 = 39,174 
circ.mil, and there would be 6 x 3 = 18 
No. 12 wires per slot. This number of 
wires was tried in a slot with the re- 
quired slot insulation and found to fit 
satisfactorily. The next problem was 
the number of turns per coil, as there 
are three turns per coil for the one- 
coil-per-slot winding. In order to keep 
the voltage the same with the two- 
layer, two-coil-per-slot winding, 13 
turns per coil would be required. One 
and one-half turns being impossible, it 
was decided to wind the coils with three 
turns of three No. 12 d.c.c. wires in 
parallel and connect the winding two- 
parallel star as this would be equiva- 
lent to three turns of six No. 12 d.c.c. 
wires. This winding should be good for 
39,174 + 285 = 137 amp. per terminal 
with the same temperature rise as the 
original winding, which is the equiva- 
lent of 49 per cent more copper. 

At the right in the illustration is 
shown a section of the new winding 
with a 0.023-in., combination fishpaper 
and treated cloth cell used for slot 
insulation. This cell projected 1 in. on 
either side of the core; a 0.008-in., tan, 
treated-cloth slider was used for the 
top and bottom halves of the coils and 
a 0.023-in. fishpaper “Willie” or separ- 
ator was used between the top and 
bottom coils in the same slot. Each 
coil end was taped from cell to cell as 
shown. One coil was taped with one 
half-lapped layer of 0.007-in., cotton 
tape, and every second coil was taped 
with one half-lapped layer of 0.008-in., 
tan, treated-cloth, bias cut, and one 
layer of cotton tape. This tape was ex- 
tended well into the slots and after 
the fiber wedge was in place, the slot 
cell was sealed by tapping as shown in 
the illustration, which also shows the 
heavy, oiled duck between the top and 
bottom coil ends. 

When all the coils were in and the 





This shows, left, a portion of the 
original concentric chain winding 
and, right, the two-layer, mush- 
coil winding that replaced it. 
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stator connected up, it was baked for 
8-hr., dipped while hot in a clear 
baking varnish and then baked at 215 
deg. F. for 36 hr. This new winding 
made an up-to-date machine that will 
stand 120 amp. and still have an over- 
load factor up to 150 amp. for 2 hr. 


at 50 deg. C. A. C. ROE. 
Wilkinsburg, Pa.» 





Inexpensive Coil Pulling and 
Forming Device 


HE accompanying illustration 
shows the construction of a coil 
puller and former which I have found 
to be very useful. As will be noticed, 
it is made for the most part of wood, 
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This coil puller may’ be made of 
materials available around any 
repair shop, and can be adjusted 
to handle loops up to 24 in. in 
length. 





which is easily worked, and the metal 
parts are also simple. This device 
could, of course, be made entirely of 
metal, if desired, but the cost would 
hardly be justified. 

Most of the coils which the small or 
medium-sized repair shop is called 
upon to make can be handled satis- 
factorily by this device. It will pull 
loops up to 24 in. in length, if con- 
structed according to the dimensions 
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shown in the diagram. The knuckle 
holder arm can be adjusted to give 
kick up or down, as required. The loop 
is inserted by lowering the knuckle 
holder arm and pushing the loop 
lengthwise into the holders. 

Any coil can be duplicated by put- 
ting simple stops on the arms, to limit 
the travel according to the size of the 
coil. 

Although this device will not make 
coils so good as those produced by 
some of the coil formers on the mar- 
ket, it will produce better-shaped coils 
than those pulled in a vise, and will 
save time. ARTHUR G. WAGONER. 
Brooklyn, N. Y. 





Method of 
Removing Bar Winding from 
Stator of Motor 


ECENTLY we received a 450-hp., 

230-volt, 900-r.p.m., Ridgway 
squirrel-cage induction motor to be re- 
wound. The stator winding was bar- 
wound, four bars per slot, wave-con- 
nected and consisted of two windings, 
one on top of the other, connected in 
series. The stator had 144 slots of the 
semi-closed type and the coils had been 
installed by pushing them through from 
one end of the slot. 

After the end connections were re- 
moved and the top wedges taken out, 
we attempted to pull out several of the 
bars by hand, but found that they were 
stuck. This was due to the fact that 
the bars were taped with one layer of 
oiled linen tape and the rest of the 
insulation was applied in the form of 
a cell; the whole was then varnished. 
After several unsuccessful attempts, we 
finally pulled out one of the top bars. 
On attempting to remove one of the 
lower ones, we found them to be just as 
tight. We soon arrived at the conclu- 
sion that it would be a strenuous job to 
pull out all the bars by hand. 

This difficulty was overcome by using 
a block and fall to do the pulling. We 
placed the stator so that one side of it 
faced one of the columns of the build- 
ing. The block and fall were then tied 
to this column. A hand clamp was at- 
tached in turn to the end of each bar 
and to this clamp was tied a loop of 
stranded copper wire into which the 
block was hooked. We found that by 
this method one man could easily pull 


out the bars. MICHAEL REUTER. 
Brooklyn, N. Y. 
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Practical Books 


for your personal library 








Every man who aspires to larger responsibilities should build 
up a professional library containing carefully selected volumes 
on subjects related to his work. Copies of the books which are 
reviewed here may be obtained from the publishers mentioned. 


Mathematics for Engineers—By Ray- 
mond W. Dull. Published by Mc- 
Graw-Hill Book Company, Inc., 370 
Seventh Avenue, New York, N. Y. 
Cloth; 54 x 8 inches; 780 pages; il- 
Justrated. Price $5. 

This book is a thorough, quick and 
convenient reference book as well as a 
complete text on mathematics. It has 
been prepared primarily for engineers 
who want a quick and convenient ref- 
erence, for engineers who have grown 
somewhat ‘rusty in their mathematics, 
and for engineers who feel the need of a 
text for the study of mathematics. 


* * %+*F * 


Alternating Currents—By Carl Edward 
Magnusson, Professor of Electricai 
Engineering and Director, Engineer- 
ing Experiment Station, University 
of Washington. Published by Mc- 
Graw-Hill Book Company, Inc., 370 
Seventh Ave., New York, N. Y. Cloth; 
6 x 9 inches; 611 pages; 522 illustra- 
tions. Price $5. 

This book is a discussion of the fun- 
damental principles of alternating cur- 
rents, with illustrations of their appli- 
cation to industrial problems. It aims 
to give a clear concept of what actually 
takes place in  alternating-current 
machinery, to explain the relations be- 
tween the factors involved, and to ex- 
press the physical facts in mathemati- 
cal terms so that the reader can use 
the equations rationally in the solution 
of every-day industrial problems. The 
book has been thoroughly revised in 
this, the third edition, in the light of 
the considerable progress that has been 
made during the past decade in the 
application of alternating currents to 
industrial requirements. 


* * %*# * 


Standard Wiring——By H. C. Cushing, 
Jr. Published by H. C. Cushing, Jr., 
15 West Fiftieth Street, New York, 
N. Y. Leather; pocket size; 464 pp.; 
381 illustrations; 81 tables. Price 
$2.50. 

In the 1926 (32d Edition) of Cush- 
ing’s “Standard Wiring for Electric 
Light and Power” the author has en- 
deavored to set forth the essential re- 
quirements for safe and efficient wiring 
and construction for electric light, heat, 
and power. Every suggestion and 
recommendation is in accordance with 
the 1925 National Electrical Code and 
the latest engineering practice. There 
are many explanatory and helpful 
notes, illustrations, definitions, and 


tables for the guidance of the man who 
does the work. . 

This handbook covers the subjects of 
inside wiring, outside wiring, genera- 
tors and motors, storage batteries, il- 


lumination, and special types of wiring 
such as in garages, theatres, moving 
picture houses, electric range, heater, 
and radio wiring. 

This well-known manual seems to be- 
come more useful and usable with each 
new edition. The arrangement of its 
material is such that all of the informa- 
tion required for any particular prob- 
lem in interior house wiring is found 
where one would expect to find it. Di- 
rections are concise, clear and practi- 
cal; references to authority are definite 
and there is little if any unnecessary 
text. 

The book is essentially a practical 
man’s handbook and should be a most 
useful companion for any wireman or 
electrician—one to advise when advice 
is wanted, and discreet enough not to 
bother at other times. 


* * %*# * 


American Machinists’ Handbook—By 
Fred. H. Colvin and Frank A. Stan- 
ley. Published by McGraw-Hill Book 
Co., 370 Seventh Ave., New York, 
N. Y. 972 pp. Price $4. 

This is the fourth edition of a hand- 
book that has become the recognized 
standard reference book for machine 
shops. The book is a practical one in- 
tended for the man engaged in mechan- 
ical work of any kind, regardless of his 
position in the shop or drafting room. 

In preparing the fourth edition of 
this book the problem of keeping the 
book from becoming too bulky for con- 
venient use has been very difficult. 
Many new standards and practices have 
come into use since the last edition. 
However, as much of the new material 
replaces old tables, it has been possible 
to present much new matter without 
largely increasing the total number of 
pages. - 

While the size of the handbook has 
not been materially increased and much 
of the old. book remains, the entire text 
has been very carefully revised and 
there is so much new material which 
was not formerlv available, that it is a 
new edition in every sense of the word. 


* * * 


English Applied in Technical Writing 
—By Clyde W. Park, Professor of 
English, College of Engineering and 
Commerce, University of Cincinnati. 
Published by F. S. Crofts & Co., New 
York, N. Y. Cloth; 5% x 8 inches; 
313 pages; illustrated. Price $2.25. 
While this book is intended primarily 

for the student of engineering, it is 
well worth the perusal of any engineer 
or technical man desiring to improve 
the quality of his technical English or 
the character of presentation of his 
reports and other writings. 
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_ Although the practical kinds of writ- 
ing are emphasized in this book, the 
subject of composition is not treated 
in terms of “Engineering English,” or 
any other sort of occupational dialect. 
On the contrary, English is considered 
to be English, regardless of the sub- 
ject matter with which it happens to 
deal. Most of the illustrations are 
drawn from familiar types of technical 
work, because the specific problems of 
everyday writing represent the great- 
est need for the use of English and the 
best opportunity for giving the student 
a working knowledge of the fundamen- 
tals of effective writing. 


* * * * 


Controllers for Electric Motors—By 
Henry Duvall James. Fellow Ameri- 
can Institute of Electrical Engineers. 
Published by D. Van Nostrand Co., 
New York, N. Y. 522 pages, 444 il- 
lustrations. Price $5. 

The present volume is the second 
edition of this book. The material in 
the first edition appeared as a series 
of articles in The Electric Journal dur- 
ing 1917 and 1918, and was issued in 
book form in 1919. Since then a part 
of this text has been rewritten, and 
considerable material added. 

The introduction of the book states 
in detail the function of control, giving 
all the requirements that constitute a 
good controller. The different types 
of controllers are then classified, and 
the advantages and limitations of each 
type are given. This is followed by a 
chapter giving the historical develop- 
ments of control, tracing the history 
from the earliest forms of manual con- 
trol to the present, highly-specialized 
forms that are in common use. A chap- 
ter is devoted to the installation re- 
quirements and the Code requirements 
for all forms of control. Two interest- 
ing chapters discuss the methods of 
reading controller diagrams, and tell 
how to make up diagrams illustrating 
the wiring of controllers. 

Four chapters discuss the ways of ac- 
celerating motors, the starting charac- 
teristics of motors with the different 
types of control, and methods of speed 
control and dynamic braking. 

Following this are chapters giving 
the details of construction and applica- 
tion of the different forms of direct- 
current and alternating-current con- 
trollers. In this discussion is also 
included an entire chapter on the design 
and selection of resistors, which will 
be of great interest to operating men 
who now have trouble with the resis- 
tors under their care. 

The second half of the book is de- 
voted to controller applications, includ- 
ing mine hoists, pumps, machine tool 
applications, calendering, printing, and 
paper machines, steel mill applications, 
cranes, car dumpers, and coal and ore 
bridges. In addition to the foregoing, 
there are chapters relating to coke 
plant applications. elevators, oil wells, 
and all forms of electric locomotive 
applications. 

The book is well written and very 
easy to read, with no involved mathe- 
matical formulas. The time spent in 
reading it will be worth while. It 
should find a prominent place in everv 
operating man’s library. 
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New Equipment 


for plant operation and maintenance 








Industrial plant executives concerned with the selection and 
operation of mechanical and electrical equipment will be in- 
terested in these new devices which are designed to improve 
plant operation or reduce operating and maintenance costs. 


Joist Notcher 


LABOR-SAVING device, known as 

the “Jiffy” joist notcher is being 
marketed by Paul W. Koch & Co., 33 S. 
Wells St., Chicago, Ill. This device is 
a two-bladed saw adjustable for cut- 
ting slots in joists for either 4-in. or 
#-in. conduit. This notcher makes both 
cuts in one operation, thereby saving 





one-half the time generally consumed 
on this job. The tool is equipped with 
a depth gage which prevents exces- 
sively deep cuts being made in the 
joists and thus weakening them. The 
handles of the notcher are made of 
aluminum and are fitted with high- 
grade steel saws. The tool weighs less 
than 3 Ib. The tool is said to be very 
easily operated, working on the prin- 
ciple of a plane. 
—_~>__—. 


Explosion-Proof Motor 
and Control 


N EXPLOSION-PROOF d.-c. motor 

and control, designed primarily for 
service in coal mines in which the pres- 
ence of large quantities of gas or coal 
dust makes the use of electrical equip- 
ment of special construction essential to 
safe operation, has been developed by 
the Westinghouse Electric & Manu- 
facturing Co., East Pittsburgh Pa. 

Although designed particularly for 
small pumps, the motor which develops 
5 hp. at 1,150 r.p.m., can be used on 
numerous other applications. The 
motor is of the totally-inclosed type and 
the brackets are provided with covers 
which can be removed to facilitate in- 
spection and brush adjustments or re- 
placements. These covers are also 
arranged so that they may be sealed to 
the brackets in order to prevent removal 
by unauthorized persons. All connec- 
tions between the motor leads and the 
power supply are made inside of the 
motor frame. The conductor cable is 
brought out through a special brass 
stuffing box which is packed with 
asbestos twine, thus forming an explo- 
sion proof seal, it is stated. 

The controller is of the magnetic, 
push-button type, inclosed in a strong, 
explosion-proof case which is made in 
two sections. The panel on which the 


contactor is mounted is fastened to the 
lower section; the upper section fits 
over this panel and is fastened to the 
base by means of a bronze clamping 
ring thus eliminating the use of bolts 
or screws. This 5-hp. motor and con- 
trol has been developed to meet the 
United States Bureau of Mines require- 
ments for electrical equipment designed 
for use in gaseous mines, and has suc- 
cessfully passed these tests, according 
to the manufacturer. 





Push-Button Magnet Controller 


ONTROL panel and push-button 
master switch for operating elec- 
tromagnets are announced by The 
Ohio Electric & Controller Co., 5900 
Maurice Ave., Cleveland, Ohio. This 
equipment is shown in the accompany: 
ing illustration., The master switch (at 
the left) has “lift” and “drop” levers 
with a barrier between which projects 
farther than the levers, to prevent acci- 
dental operation. This master can be 
attached to the ceiling, to the side wall, 
to the top of the hoist controller, or to 
the throttle of a locomotive crane and 
operated with the thumb or finger, or 
placed on the floor and foot operated. 
The operation, as described by the 
manufacturer, is as follows: The con- 
troller closes the magnet circuit for 
“lift” and when the master is thrown to 
“off” the magnet circuit is open for 
“drop” but permanently connected 
across the magnet terminal is an iron- 
clad, protective resistance which, it is 
said, converts the inductive kick into 
heat through a resistance. For a quick 
drop or for handling high-carbon mate- 
rials, the master handle is pushed 
through or the bottom lever of the 
“push-the-button” master is pressed and 
a limited reverse current is applied to the 
magnet, which causes the magnetism to 
drop to zero and the load to drop 
promptly. 

The resistance element consists of 
five strips of armored Chromalox. The 
control panel is fused to protect against 
grounds or short-circuits. 


e 








545 





Pinion Puller 


HE pinion puller shown in the ac- 

companying illustration, which is 
for use in electrical and industrial 
mechanical and repair departments and 
railway shops, has been placed on the 
market by the Duff Mfg. Co., Pitts- 
burgh, Pa. 

The puller consists essentially of 
clamping jaws and a screw jack. The 
jaws are of a thin-lipped design and 
are intended to fit over the pinion. The 
screw-jack section slides into the jaw 
section. When the jaws are attached, 
the operator turns up the screw until it 
makes contact with the shaft of the 
motor. A few strokes of the lever are 
claimed to bring the device into full 
tension and further operation removes 
the pinion. 

Three sizes of jaws are available for 
various sizes of pinions, pulleys, or 





The housing and the 
jaws are made from case hardened 
steel, and ball bearings are used 
throughout. According to the manufac- 
turer a uniform foree is exerted around 
the circumference of the pinion. The 
overall weight of this particular pinion 
puller is 50 Ib. 


small flywheels. 





Direct-Current Relays 


NNOUNCEMENT is made of a new 

line of d.c. relays, known as the 
type SR, by the Roller-Smith Co., 233 
Broadway, New York, N. Y., which will 
supersede its old relays known as the 
Imperial type. 

In these new relays, according to the 
manufacturer, the scales are longer, the 
accuracy is greater, the torque has been 
increased several times, and the new 
74-in., round-pattern style of case has 
been adopted to match the company’s 
type SA and type SD lines of indicat- 
ing instruments. 

In these relays regular instrument 
mechanisms are used for operating the 
self-contained, circuit-opening or closing 
switch. The instrument mechanism has 
a platinum spring contact attached to 
its pointer, which contact co-operates 
with a similar one carried by an ex- 
ternally-adjustable, pilot needle. The 
pilot needle is set by means of a 
slotted-head button projecting from the 
front of the relay case. The circuit 
established on the engagement of the 
contacts, energizes an electromagnet 
which is mounted below on the same 
base with the instrument; the switch 
operated by the electromagnet then 
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effects whatever external circuit 
change the relay is designed for. 
These various forms of relays, while 
they can be used for many special appli- 
cations, are designed primarily for use 
with the company’s undervoltage and 
shunt-trip types of circuit breakers. 
The relays are available in the follow- 


ing forms: Reverse current, overload, 
underload, closed circuit underload, 
overvoltage and undervoltage. The 


company states that it is also prepared 
to furnish any special relays desired 


——_@——— 


Portable Voltmeter and Ammeter 


NEW combination ammeter and 

voltmeter, which is known as the 
Martindale Universal Portable Am- 
meter and Voltmeter, has been put on 
the market by The Martindale Electric 
Co., Cleveland, Ohio. 

This set consists of a separate volt- 
meter and ammeter mourited together 
in the same case, in which space is also 
provided for five ammeter shunts, rated 
at 5, 10, 50, 100 and 300 amp., respec- 
tively. The voltmeter has an internal 
resistance of such value that full scale 
_may be 75, 150, 300, or 600 volts, de- 
pending upon which binding posts are 
used. 

The meters can be used on either 
direct current or alternating current. 
This instrument is so constructed that 
either meter may be removed from the 
case and used separately when desired. 





Universal Trouble Shooter 


ARKETING of the _ trouble 

shooter, which is shown in the 
accompanying illustration, for use in 
locating grounds, open and short-cir- 
cuits and other electrical troubles, has 
been announced by the Universal Test 
Equipment Co., 2929 N. Oakley Ave., 
Chicago, Il. 

This device consists of a pair of test- 
ing handles made of Thermoplex, 
which is claimed to be heat- and shock- 
proof, lead wires, and a_ special 
separable socket and plug. The handles 
have removed caps so that different 
sizes and lengths of lead wires can be 
inserted. Two 5-ft. leads, which are 
held together with four pure gum 
sleeves that can be adjusted to suit the 
range desired, are furnished. Pointed 
steel rods are used to make contact. 
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This plug, it is stated, fits any stand- 
ard a.c. or d.c. lamp socket and the 
separable socket is standard for hold- 
ing any size of test lamp. Ordinarily 
the test lamp is in series with the test 
handles so that the lamp lights when 
the circuit is completed, but a spring 
contact is furnished which makes it 
possible to place the lamp in parallel 
for use in testing live circuits. 





Automatic Acceleration and 
Braking for A. C. Motors 


NEW device for automatically con- 

trolling the acceleration and 
braking of a.c. motor-driven equipment 
has been developed and placed on the 
market by The Cutler-Hammer Mfg. 
Co., Milwaukee, Wis. This device, 
which is shown in the accompanying 
illustration is called the Carpenter Auto- 
matic Control Station and has been ap- 
plied extensively to printing equipment, 
although its field of application extends 








to numerous other types of motor- 
driven machinery on which it is desir- 
able to control the speed of accelera- 
tion. and produce a braking effect. 

The station is used in connection with 
the standard types of automatic push- 
button-operated, magnetic controllers 
which are employed with slip-ring 
motors, although it can also be used 
with controllers for  squirrel-cage 
motors. The operation, according to 
the manufacturer is as follows: When 
the “run” button is depressed, the device 
functions to keep the external resist- 
ance in circuit (thereby limiting the 
current inrush) until the motor has 
attained 40 per cent of normal running 
speed, at which time it automaticaliy 
opens the torque switch, shunting out 
the external resistance, and closes the 
run switch for normal operation of the 
motor. 

When the “stop” button is depressed 
the device functions to open the line 
switch, which opens the run switch 
through an interlock. At the same time 
it closes a reverse line magnetic switch 
with the external resistance in circuit, 
thus creating a field in direct opposi- 
tion of rotation and exerting a braking 
effect equal to the rated torque of the 
motor. Just before the motor comes to 
dead rest the reverse switch circuit is 
opened, thus compensating for the 
switch leg. The motor is stopped with- 
out any possibility of reversing or 
coasting. 
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Essentially, the Carpenter Automatic 
Station consists of an oil pump which 
operates a contact-making device. The 
pump is belt-connected to the driven 
machine, and when the speed of latter 
reaches 40 per cent of normal running 
speed, the pressure generated by the 
pump, it is stated, serves to operate a 
contactor which opens the torque 
switch and closes the run switch and so 
automatically prevents the motor from 
being switched directly on the line until 
it has attained 40 per cent of normal 
running speed. 

When stopping the motor, depressing 
the “stop” button instantly closes the 
reverse torque switch, it is stated, and 
when the pump pressure decreases to 
an adjustable value, the reverse torque 
switch is opened, so that the motor 
comes to rest quickly. The range of 
machine speeds for which the pump is 
regularly furnished is 60 to 300 r.p.m., 
although it can be adapted for speeds 
up to 1,800 r.p.m. or even higher. The 
manufacturer also states that the Car- 
penter Automatic Control Station can 
be used to perform other functions in 
connection with auxiliary attachments, 
such as operating gas valves, with un- 
loading devices on air compressors, and 
with various other equipment where 
special control is needed. 





New Electric Hoists 


DDITION of six new members to its 
line of Lo-Hed electric hoists is 
announced by the American Engineer- 
ing Co., Fhiladelphia, Pa. These new 
hoists range in capacity from 3 to 12 
tons and are made for bolt suspension, 
hand-geared trolley, motor trolley, and 
cab control; either open or closed cabs 
are available. Remote control can be 
arranged when desired. 

These hoists, one of whith is shown in 
an accompanying illustration, are de- 
signated as Class J and embody the 
same principles of design, according to 
the manufacturer, that characterize 
other models of Lo-Hed hoists, with 
such additional features as are made 
necessary by the higher speeds at which 
they operate and the heavier loads they 
are designed to handle. Rated capaci- 
ties are 3, 5, 6, 8, 10 and 12 tons, so 
that the Lo-Hed line now includes hoists 
from 4 ton to 12 tons capacity which 
range will take care of a very large 
number of installations. 

The hoist operates, it is stated, on 
standard I-beams, through switches and 
around curves. Hyatt roller bearings 
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are used on the trolley wheels and ball 
thrust bearings between the wheels 
and the trolley frames. The trolley 
trucks are swiveled for curves of short 
radius. 

The ball-bearing hoisting motor is to- 
tally enclosed and drives the drum by 
spur gears running in oil. Hyatt bear- 
ings are provided on the ends of the 
shafts. The working parts are accessible 
for inspection and care by simply remov- 
ing the cover of the hoists, the manu- 
facturer states; also, the motor and pin- 
ion can be removed as a unit without 
taking off the gear cover or draining 
the oil from the gears. Safety features, 
it is stated, include a factor of safety 
of five in the design of the hoist; upper 
limit stop; and a powerful, quick-acting 
brake that is automatically applied the 
moment the current is turned off, either 
accidentally or intentionally, and stops 
all movement of the load without drift. 





Cupola Charger on Electric Truck 


HE accompanying illustration shows 

a crane type of electric truck de- 
signed by the Baker-Rauling Co., Cleve- 
land, Ohio, for cupola charging. This 





machine operates in connection with 
Chisholm & Moore 1-ton charging buck- 
ets and makes use of the Morgan pat- 
ented bucket yoke. 

The truck, it is stated, is assembled 
principally of standard Baker parts; 
that is, the axles, controller, automatic 
switch, hoist, hoist controller, limit 
switch, and so on, are inter-standard- 
ized with all other models of Baker 
trucks and tractors. The motors re- 
ceive power from a 48-volt storage bat- 
tery contained in the large steel box 
near the driver’s end of the truck. 

The Morgan charging bucket is circu- 

lar in shape with a conical bottom. In 
operation, the bucket is loaded and 
picked up by means of an eye fastened 
to the center of the bottom. When the 
bucket is raised the four dogs on the 
yoke engage with the angle-iron ring 
around the top. To discharge the 
bucket, it is necessary only to reverse 
the power on the hoist. This lowers the 
bottom while the shell is held up by the 
yoke. Because of the conical shape of 
the bottom the charge is spread evenly 
around the cupola. To place the bucket 
back on the floor the bottom is. raised 
until it engages the shell and raises the 
ring clear of the dogs. The dogs are 
then held clear of the ring by means of 
the chain leading back to the operator’s 
eee while the bucket is being low- 
ered. 
_ The upward travel of the hoist 
is limited by an automatic safety switch 
which cuts off the power when the 
bucket has been raised so that the ring 
is 1 in. above the dogs. 

The boom is strengthened with a steel 
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plate on the side toward the fire. This 
keeps the heat away from the cable and 
the hoist sheaves. 





Electric Tool Grinder 


ODEL 75 electric tool grinder, 

which is shown in the accompany- 
ing illustration, is designed for use on 
electric light sockets with 110- or 220- 
volt a.c. current. The manufacturers, 
Forbes & Myers, 172 Union St., Worces- 
ter, Mass., state that the 4-hp. fully 
enclosed motor has no brushes, com- 
mutator, centrifugal device, or clutch, 
and believe that this grinder will be as 
free from troubles as_ three-phase 
motors for power circuits. The grinder 
motor is of the flat-front type intro- 
duced by this company four years ago. 
The construction is also shown herewith. 
It is stated that the flat is but 18 in. 
from the center of the shaft, which will 
permit a 6-in. wheel to project well in 
front of the motor. 

The construction and operation, as 
described by the manufacturers, is as 
follows: The rotor, the only moving 
part, is of the simple, squirrel-cage in- 
duction type used on three-phase motors 
and consists of an iron core on a steel 
shaft. Slots through ‘the core are filled 
with aluminum bars. The bars at each 
end are welded together by the acety- 
lene torch into solid aluminum rings. 

The stator is of the laminated type 
with slots for the winding, but it differs 
from the usual construction in that 
there are no wires at the front. The 
main coil, of heavy wire, extending 
from top to bottom, receives its current 
directly from the line. An auxiliary 
winding of more turns of fine wire, ex- 
tending but half the distance, receives 
its current from a condenser mounted 
at the rear of the motor. Both wind- 


ings are in use continuously and, it is 
stated, both deliver their share of the 
power. 

bearings. 


The shaft is mounted on ball 
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Self-Lubricating, Non-Metallic 
Gear Material 


NNOUNCEMENT has been made 
by the Fibroc Insulation Co., Val- 
paraiso, Ind., that a new self-lubricat- 
ing Bakelite gear material known as 
Fibroc GR is now being marketed. 
This is a Bakelite product which is 
impregnated with graphite. The man- 
ufacturer states that for this reason 
gear teeth made from this material 
are self-lubricated, and estimates an 
increase of gear life of 85 per cent. 
Fibroc GR can, it is stated, be cut and 
formed into gears the same as other 
Bakelite materials and has the same 
quality of noiseless operation that is 
characteristic of non-metallic gears. 


a oe 


Fire-Detecting System 


FIRE-DETECTING system using 

a special automatic continuous 
thermostatic wire has been placed on 
the market by the Garrison Fire De- 
tecting System, Inc., 79 Madison Ave- 
nue, New York City. The wire, as 
shown in the accompanying illustration, 
is of the concentric type. The inner 








/Ourside diam. 0215" 
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wire consists of a fusible alloy pro- 
tected by a steel tube having a lateral 
slot. When the temperature of the 
wire is raised the alloy melts, expands, 
and spurts through the slot in the steel 
tube, permeating the insulating threads 
between the conductors and contacts 
with the brass sleeve or outer con- 
ductor, thus closing a circuit, and giv- 
ing an alarm. 

To insure that the system is in per- 
fect working order at all times, a mi- 
nute current is continuously circulated 
through the fusible alloy and the brass 
sleeve. Interruption of this current 
causes a relay to function giving an 
alarm. 

It is claimed that this fire detecting 
system is adaptable to meet every re- 
quirement from the small dwelling. to 
the largest industrial plant. It is not 
dependent. on any outside source of 
power as it utilizes a double set of 
storage batteries for its operation, 
which batteries are also under super- 
vision. All the component parts of the 
system are made by well-known manu- 
facturers. For instance, the special 
fire-detecting wire is made by the Oko- 
nite Company, the batteries by the 
Electric Storage Battery Company, the 
relays by the Western Electric Com- 
pany, the panels by the Bakelite Cor- 
poration; the gongs, transmitters and 
contactors are made by the Samson 
Electric Company, and the meters by 
the Weston Electrical Intrument Cor- 
poration. The Garrison fire-detecting 
system has been approved by the lab- 
oratories of the National Board of Fire 
Underwriters and Associated Factory 


Mutuals. Pore 
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Trade Literature 


you should know about 








Copies. +f 


literature which is described on this page can be 


cbtaineu by writing to the manufacturer whose name and address 


are mentioned. 


It is always advisable to state the name and 


number of bulletin or catalog desired, as given in these columns. 


Rheostats—A new bulletin, 1140, 
describes and illustrates the Jagabi 
Rheostat.—James G. Biddle, 1211 Arch 
St., Philadelphia, Pa. 


Blower Systems—Many types of col- 
lecting, ventilating, and conveying 
blower systems are described and illus- 
trated in a new catalog.—The Kirk & 
Blum Mfg. Co., Cincinnati, Ohio. 


Cartridge Type Heaters — Circular 
GEA-104 illustrates applications of the 
G-E cartridge type heating unit and 
lists dimensions and ratings.—General 
Electric Co., Schenectady, N. Y 


Resistors—Bulletin 104 gives the 
sizes, ratings and list prices of the 
standard banks of Monitor Edgewound 
resistors.—The Clark Controller Co., 
1146 E. 152nd St., Cleveland, Ohio. 


Motors and Fans—“The Emerson 
Monthly” discusses various applications 
of Emerson motors and fans for indus- 
trial and other purposes.—The Emerson 
Electric Mfg. Co., 2012-32 Washington 
Ave., St. Louis, Mo. 


Carbon’ Brushes — Many different 
types of carbon brushes are illustrated 
and described in catalogue 16, which 
also gives price lists and useful data 
relating to the physical properties of 
carbon brushes.—The Ohio Carbon Co., 
Cleveland, Ohio. 


Portable Electric Machinery—A 16- 
page booklet entitled, “Taking the Tool 
to the Work,” is devoted entirely to 
illustrations of miscellaneous applica- 
tions of Haskins flexible shafting equip- 
ment in a variety of industries.—R. G. 
Haskins Co., 3450 W. Lake St., Chi- 
cago, Ill. 


Variable-Speed Transmission—Pam- 
phlet T-4045 describes and illustrates a 
complete, self-contained, compact trans- 
mission unit which includes an electric 
motor. Any speed between fastest and 
slowest, over a range as high as 16 : 1 
ratio can be obtained.—Reeves Pulley 
Co., Columbus, Ind. 


. Portable Pipe Threading Machines— 

A 12-page catalog illustrates the vari- 
ous features of construction and opera- 
tion of the new Red-E Hall portable 
pipe threading machine with a capacity 
of 3- to 2-in. pipe and with a universal- 
shaft drive for hand stocks up to and 
including 12 in. — Hall-Will, Inc., 
Erie, Pa. 


Speed Reducers — Bulletin 251 de- 
scribes the B, T and V types which are 
adapted for speed reductions up to 
8,000: 1 and above. Bulletin 261 illus- 
trates and describes the principle 
features embodied in the construction 
of the H. & S. worm gear speed reduc- 
ers. Bulletin 263 describes the Type 
WV ‘speed reducer used for vertical 


drives—The Horsburgh & Scott Co., 
Cleveland, Ohio. 


Roller Bearings—Bulletin 1560 con- 
tains descriptions and illustrations of 
bearing applications on general types 
of industrial equipment.—Hyatt Roller 
Bearing Co., Newark, N. J. 


Lubrication of Electric Cranes and 
Hoists.—A very interesting bulletin de- 
scribes and illustrates by phanton views 
how Shepard electric cranes and hoists 
are lubricated.—Shepard Electric Crane 
& Hoist Co., Montour Falls, N. Y. 


Watt-Hour Meter—A well-illustrated 
circular, C-1753, points out the advan- 
tages inherent in the design of the 
new Westinghouse watt-hour meters.— 
Westinghouse Elec. & Mfg. Co., Pitts- 
burgh, Pa. 


Helical Gears—A leaflet illustrates 
and describes how helical gears are ap- 
plied for low ratios of speed transfor- 
mation in connection with standard 
electric motors.—De Laval Steam Tur- 
bine Co., Trenton, N. J. 


Welding and Cutting—The line of 
welding and cutting apparatus is well 
illustrated and described in catalog No. 
6. A complete price list of the equip- 
ment described in this catalog, is given 
in a separate circular. — Purox Co., 
Denver, Colo. 


Machinery—A leaflet has recently 
been prepared which gives a full list 
of Farrel products. A_ pocket-size 
catalog which has also been released, 
illustrates many different types of 
Farrel machines.—Farrel Foundry & 
Machine Co., Ansonia, Conn. 


Worm Reduction Gear—A leaflet en- 
titled “De Laval Worm Reduction Gear 
with Pressure Oiling System” shows 
numerous applications of reduction 
gears, and also describes and illustrates 
the type of reduction gear that has a 
pressure oiling system—De Laval 
Steam Turbine Co., Trenton, N. J. 


Right- Angle Drive—A _ 36 - page, 
pocket-size catalog lists and prices the 
various worm, bevel, miter, and spiral 
gears for obtaining right-angle drives, 
which are standardized and stocked by 
this company for immediate delivery. 
—Boston Gear Works Sales Co., Nor- 
folk Downs, Mass. 


Meters—Bulletin 110 describes new 
Type HTD ammeters, voltmeters and 
volt-ammeters. The HTA instruments, 
described in Bulletin 150, include 
alternating-current ammeters,  volt- 


meters and single-phase wattmeters. 
Bulletin 550 describes and illustrates 
a new line of Type SR relays. On page 
3 of Bulletin 810 is described the new 
Types TW and FW ammeters.—Roller- 
a Co., 233 Broadway, New York, 
N. Y. 
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Electric Tools—Catalog 23 describes, 
and illustrates, a large variety of elec- 
tric drills, grinders and buffers.—The 
ne S. Elecirical Tool Co., Cincinnati, 

io. 


Chain Drive—Catalog 9812  illus- 
trates various applications of silent 
chain drives for machine tools.—Link- 
Belt Co., 910 So. Michigan Ave., Chi- 
cago, Ill. 


Acetylene Welding—A monthly house 
organ entitled, “Smith-O-Grams,” con- 
tains interesting information on acety- 
lene welding and cutting —Smith Weld- 
ing Equipment Corp., Minneapolis, 
Minn. 


High-Speed Fans—Bulletin 7003 illus- 
trates the construction, shows charac- 
teristic operating and efficiency curves, 
and gives capacity tables of the Ameri- 
can class 15M, high-speed, double-inlet 


fan.—American Blower Co., Detroit, 
Mich. 
Distribution Transformer — Leaflet 


L 20288 describes a very rugged type 
of distribution transformer recently de- 
veloped for use on electrically-operated 
shovels, where vibration is excessive 
and transformers are subjected to in- 
clination.— Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, Pa. 


Silent Chain—A 76-page catalog illus- 
trates a number of applications of 
Whitney silent type chains for power 
transmission, discusses the advantages 
claimed, describes the construction and 
installation, and contains a number of 
pages of engineering data to facilitate 
the selection.—The Whitney Mfg. Co., 
Hartford, Conn. 


Conduit Fittings—Bulletin 2087 de- 


scribes type OCB Condulet branch 
extensions. Bulletin 2091 pertains to 
vaporproof, safety switch condulets. 


Folder 38 describes safety plugs, recep- 
tacles, switches and hand lamps. Folder 
42 illustrates various uses for vapor- 
proof condulets.— Crouse-Hinds Co., 
Syracuse, N. Y. 


Variable-Speed Transmission — A 
folder describes the JFS variable speed 
transmission which is a totally-enclosed 
mechanical roller bearing through which 
a variable ratio of speed is obtained 
between the elements of the bearing by 
shifting the contact points of the races 
upon which the conical rollers operate. 
—Columbia Vari-Speed Co., 4020 W. 
Lake St., Chicago, IIl. 


Optical Pyrometer — Bulletin 293 
shows the construction ‘and discusses 
the operation of the HK (Holborn- 
Kurlbaum) optical pyrometer. The 
applications, method of making deter- 
minations and corrections for various 
operations in different industries are 
given in tabular form.—Bacharach In- 
dustrial Instrument Co., 7000 Bennett 
St., Pittsburgh, Pa. 


Variable-Speed Gear — Bulletin No. 
108 describes the Universal Hydraulic 
Variable Speed Gear manufactured by 
this company, which is designed to be 
used for transmitting rotary power at 
variable speed in either direction from 
zero up to the maximum designed speed. 
This gear is made in five sizes, with 
working capacities of 15, 30, 50, 100 
and 200 hp.—The Waterbury Tool Co., 
Waterbury, Conn. 





